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1582-'I23 G1EEY ?n. VENT. 
:j82-$24 TE4I i i 3  ?[?I;' 
:082-.:!5 FREOH E f l I S S I O N  
:@!-426 F!?IESfiIiH FESIDibCf 
*'382-i;li Hais: 5urt:eu 
i662-:;9 clesn air act 
:d82-S!1 EJLFIRIC A E I G  ?93;E55 
2082-03: ! 3 4 i  f l O N I T Z P I N E  
:93t-.i?! : ? I L L  [ONIIB6E>'U P l S q  
:09!-:34 dUTP ?OD5 
:JdZ-:f; i C S f E 3  E Y P E 5 5 ; i  iCAiGRT! 
;087-5:4 FUBLit 9 i F A i i S  
' ; 3 ; - : : -  a , .  ::-::: 
:m-,;t:~ ~ T ~ P R U S - ~ = :  R C N I T ; ~ ~ I ~ G  
:Jd;-l!ii) 3:58FilOTili SlP,FII:I: 
2382-341 3E1DRK :3flCE$S 
:382-$42 ; iESN A19 9 5 -  CidNNEL 
2082-343 3RTABRSE SEARCHES 
3 8 2 -  3 4  <:ERN A I R  X i - I R P S  
2233-id1 W T I G N B !  EUTtNE 
:2?8-9C2 SilMEPdLi 2jT 
2043-531 undergraund S t o r j p e  Tank 
:000-901 Enu i ronme~ ta l  ' e r u i c e ~  
2236-521  Id91 SKELBY JAKS 
1236-tJZ itst?at? Cleaners 
1204-304 S:ESE! SiCON 
: :55- ; . . ;5  ?E:JI[,- s;z;i$ AaE 
' 2 3 4 - 3 4 6  I E i 3 T  kEVIES 
:204-;;2 2 1 : ; : i ; v  ?$j;[?T! ~ E U I E J  
- Y : - - c ~  - L >. ~ 6 5 i 5 : 4 .  ;N, 
:z:j-':;  :>:--a:- . ..di? L ? 2 R G  
:,l52-: ; l  Feir:a*n. 5 ;  
:55!-134 :agirca:.en:al ie:urczs 
:952-::5 S c ~ r i c : ~  F2rm 
1052-006 f ;uironmental Es j t ssxen t  
' 3 5 2 - 6 l i  67LF25;fiER ftXR P i l n  
352-008 ?!IS[. S E R V t i i S  
I343-602 Lenerai  Seruice: 
1043-36 Nor fo lk  F!uf f  Duap 
2283-001 ti31 L P N D T I L L -  TULIPHOHP 
?ld6-JOI Herchants EAP 
2302-502 S u ~ e r i o r  Hissin Phase I 
i302-2G3 Yes: hhleu Tcvo ta  P5a I 
302-334 U g i r a t h  
Ii67-501 2c3rdnan Ph j j c  I 
tl67-031 Boardman Phase I 1  
:133-201 Coca Cola 9-670d63 
2 1 3 3 - 0 0 2  &LEU DODt HOaDR 
2133-503 EDTI -COLR S Y S T E R  0 i tl 
2289-001 CSI 

C P l l  
:PC 
CPG 
:?6 
SP6 
i PG 
CPI, 
236 
SiN 
:PC 
C?6 
:?6 
:it 
:36 
L P G  
:p; 
:PG 
CPd 
CPS 
iP6 
i lCB 

CPE 
3 6  
i P  t 
rFt 
iPt 
-9: 

,I? 2 
I?: 
.:?5 

:f S 
C36 
iP6 
CP6 
CPC 
SJN 
S JN 
oJn 
EPG 
EPd 
CP6 
CP6 

CPC 
CP6 
iP6 
tP6 

6JH 
tTn  
3 JH 
8;H 
BJH 
LRL 
AEK 
SJB 
BRC 
PI?; 
3 3  
BBC 
24C 
LF~L 
u'P3 
" l c  
;n3 
C P 6  
a no 
CPS 
dca  
SPY 
BJJ 
8J J 
5piJ 
5PU 
S P V  
CP5 
?a 4 
; t 5 :;u 
CFC 
t ? G  
C l T  
PDY 
I1ER 
PDY 
CPS 
dtR 
SHB 
SPV 
BJJ 
2JJ 
'PV 
SPU 
SPU 
a R R  
B JJ 
AHR 
t P6 

B A R R  I a r  i r ~ e  Larsan 
B B R R  bw ine Lar5on 
BRRR f'larine Larsan 
BARR ?O$H 6Hi2 
BARR l l d x i n ~  L w s o n  
BAR1 Marine Lar:gn 

BRPR Haxine Lerson 
BLRR laxine Larcon 
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A Car i r e  i a r s o h  
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2 A R R  Iaxic? Larson 
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B l R P  flax i ne Lar son 
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B E R N  flr. Robert Spies 
BEROL nr. Robert Spies 
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BiiAflST S i d  tlorgan 
BHflYST E i d  flotgan 
B I L T R T  t lP,  HENRY YINKLEKRfl  
BOlT 6 r t o S m i t h e r s  
BOfimN 611'1 61aus 
BORTM a i l 1  Glaus 
BOBmH ?lr. Troy iolvert 
BaBTSL Hancu Yarbrough 
BOBTSL Nancy Yarbrough 
a06fiTN Thad Rodda 
BO68TN RBLPH HEHSLEY 
BDGRTH Ysyne Pace 
BOULT HS. CRTHERJNE fl4kKS 
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S P V  
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B JJ 
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Y C R  
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R JD 
u c a  
Ytfi 
YCP 
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AEK 
UPJ 
LRR 
BTn 
3m - 
UPJ 

' Y C P  
PJY 
U t A  
CP6 
CPS 
LRL 
LRL 
RLII 
R L t l  

BOYtI Robert J .  Lofton 
BOYLf Robert J . L o f t  on 
BUCLRB Br , Dauid Harr i s  
BUCLlB Richard lu tev  
BUCLPI flr . !'!art Bockman 
B U t L f i B  flr. Oauid Harr i s  
BUCLOB nr. David Harr is  
BUttAI f l R .  FRED SCRU6CS 
BUtLflB RR. R I C H f i R D  L671Y 
BUCLRS I l i z a b e t h  l e u i s  
BURCH Ken Gesser 
BVPEAP tl5. SANDRA n t i R D O L L 3  
CAlfldN 3r.  Botbv Raines 
CRLIIRN l r  . Bobbv Raines 
CRLtlRN RR. N.6. h006tS 
CRLnAN nr . Bobbv Raines 
CRLIAN fir. 6obbv Raines 
CRR6lL MI. JOHN SOTTDN 
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CRRRNY nr , Nelson Vong 
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ERRRNY a!. NELSON YCNS 
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CRRRTH fir. Carl  K r u l :  
CRRSTN Er. Carl !:uil 
CBRRTN I r .  t a r  1 Kral l  
CRRRTN t!r . Car 1 Krui i 
CRRRTN I r ,  Carl  K r u l l  
CRRRTN Hr. Car 1 Kru l !  
tARRTN Hr , Car 1 Krul 1 
CRRRTN nr,  Carl Krull 
CRRRTH tlr . Car 1 K r u l l  
MRRTN Mr. Car l  K r u l l  
ClRRTN nr, Car l  K r u l l  
CRRRTN HR, JOE HARVEY 
CRRRTN flr . t a r 1  K r u l l  
CRRRTH Mr. Carl  K r u l l  
C l R R Y Y  Hr. Nelson Yong 
CRRRYU fir. Nelson Vong 
t R R R Y Y  f i r .  Nelson Yong 
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-------PROJ[[T.------------------- EKTRY 
COO€ MRHE ORTE P r i n c i  P-3 

-------- ---I-----.--*----------- -----_-- ------ ------ 

2106-016 TYLER. TX.  PHASE I 1  11/13/92 
1106-021 CLDSURl RUD- ELIJAY, G A .  03/04/93 
2106-022 KfHT,  MR. 04/16/93 
2106-023 PfiRKIR ELECTRDHICS 05/17/93 
2106-025 5AlJR!4UAH PHRSE I - 06/09/93 
1048-040 Carr ier  I H  survey 01/21/92 
4300-001 SECOND AVENUE YRREHOUSE 03/13/92 
2162-001 Comp l iance Suruey 03/05/91 
2162-033 REVISE LFI 03/03/92 
2162-004 !NTERItl RlRSURES 03/26/93 
2162-CC5 FRtlLITY IHUESTItRTION 08/14/93 
21 99-002 RUDIT/SPCC 03/17/92 
:!99-001 i a u .  Cansuitat ion 11/12/91 
'1000 ClERH Rdministrdt ion 01/09/91 
3 0 2  flc6re~or, T X  6U n o n i t r g  03/21/91 
3003 Ind ian Head S i t e  Inuest i 05/24/91 
jOC4 Indian Head RFA 03/00/9f 
0005 Duant ico Closure O3/00/9 1 
9007 D I R  Pipeline l ke t ing  04/04/91 
0010 Beeui 1 lc, TX UST 05/22/91 
JO 11 lubboct , TX USTs 05/24/91 
3312 Kingsville, TX USTs 05/24/9 1 
1 Ceci l f i e l d  Contingency Od / l l / ? I  
3014 flaypor t-Contingency 06/11/91 
3015 B e e u i l l c  TX RCRA Tanks 06/28/71 
3016 HRS k m p h i s  - RFI 07/02/91 
3017 NA5 l e u  Brlesns, LR 06/28/91 
3018 HSA, Hem Orleans, LA SI 06/28/91 
2 1 9  Beevi ile. TX - 5 1  07/02/91 
lG23 Fuel farm. Heu Orleans 09/07/91 
j32! NYI?F EC6RESOR. TX-RF I 09/30/9! 
:321 NYl fP  OaiI35, Tx 09/30/?1 
;J?d  NRS-PPYS-?OR-AFTF 12/19:91 
2028 Beevi 1 le, TX - CRP 11/09/91 
1029 CNST Charleston. SC R F I  12/27/91 
3C30 HYIRP-Br i s t o l ,  TN 12/10/91 
JO32 HRS 11 S RR 01/06/32 
0033 Neu Orleans, Uaste Strea 02/01/91 
3034 Kingsui l le ,  TX 02/08/91 
0035 - NRS,NALF, B n v i  1 te 15 OUQ5/92 
0076 NRS PEHSACOLR PRL-RI/FS 03/24/92 
OOY? Corpus Chr i s t i  CPP 03/24/92 
0039 HAS Dal las- toot .  Assess. 03/17/92 
3040 NBS ner UST-HOSP 03/24/91 
i041 HIS C3RPUS CHRIST1 03/24/92 
0042 URS CORPUS CHRIST1 03/24/92 
0043 H S h y p o r t  04/30/92 
0044 HRS-NRS/NSA W .  0 .  CHlRLES 05/14/92 
6045 OU/UO fHRRLiSTOt4 06/f 5/92 
0046 RR PiNSACOlfl ' 06/I5/92 

CP6 
CP6 
CPS 
CP& 
CP6 
CP6 
DJH 
CP6 
EP6 
CP6 
CP6 
CPC 
Y CB 
S JH 
S JH 
SJH 
SJN 
SJN 
S3N 
S JN 
SJN 
SJN 
S J H  
SJN 
SJN 
S JN 
S JN 
SJH 
SJN 
S JN 
S JN 
SJN 
SJH ' 
SJH 
SJH 
S JN 
sJn 
SJN 
5 J H  
SJN 
SJN 
S J N  
SJN 
S JN 
SJH 
S 3N 
SJH 
SJH 
S JH 
SJN 

ULH 
LRL 
OCB 
CP6 
SPU 
BJH 
03H 
RJJ 
BJJ 
835 
BJJ 
Ytl 
Y CR 
S 3N 
SJH 
SJH 
SJN 
S J N  
S JH 
SJN 
SJN 
SJM 
S JN 
sJn 
S JN 
SJH 
SJH 
SJH 
SJN 
SJN 
SJH 
S JN 
S JK 
S JN 
S JN 
SJN 
SJH 
5JN 
S JH 

, S J H  
- SJN 

SJH 
S3H 
5 JH 
SJU 
531 
SJH 
SJH 
SJN 
SJH 

CtlENT 
P-1 CODE .: 

CRRRYY 
CRRRY Y 
Cf lRRYY 
C A R R Y Y  
CBRRYU 
CRRTN2 
COPRRK 
C l O A R  
C E O l i !  
CEOIlR 
CEDAR 
CEDAR 
CEOCHl 
CLERH 
CLERN 
CLERN 
CLERH 
CLERH 
CLiRN 
CllRN 
CtElN 
CLERN 
CLERN 
CLERH 
CLEAH 
ClEriH 
Clffrti 
tlERN 
CLEGN 
CLEilN 
tLiflN 
CLEAN 
ClE lN  
CLEAN 
CLERH 
CLERN 
CLEAN 
CLERN 
CLERN 
CLEAN 
tLERN 
ELERH 
CLERH 
CLfRH 
CLERH 
ClERN 
LIEAH 
ELERH 

. . Ct l f lN  
ClERH 

c l ILn r  
PROJECT flanager --------.-*-.----------- 
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-r4:- - .<?-JTL 
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DDS 'DRTEI 11/08/93 
DOS T I M t  07152 Rn 

I R .  L E S L l l  VRRtHESE 
t l R .  JEFF CARTER 
Mr. Ne lsan Uong 
Mr. Nelson Yong 
nr. JEFF C ~ R T E R  
Yoodrou Brovn 
R, fl. Douning 
John H a  fii lcs, Jr . 
John H. Hiles. J r .  
John Yagner 
John Yagner 
HR. STfVI BDSVlL L 
f i r .  S teue Bosue 1 I 
HOOOO 
NO002 
NO003 
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NO005 
NO007 
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NO01 1 
NO01 2 
NO013 
HO014 
NO015 
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NO0 17 
NO0 10 
NO019 
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NO029 
NO030 
NO032 
HOO33 
NO034 
HOd 3 5 
NO03 6 
MOO37 
NO039 
no040 
I40041 
NO042 
10043 - 
NO044 ' 

H0045 
NO046 . - . - 

' L A S T ~ ~ U  
STIIT DATE 
---a . --*----* 

i' 

Proc Of /25/9J 
Proc 06/67/93 
Proc . 09/22/93 
Proc, 10/15/93 
Proc  - 16/15/93 
Proc 01/11/93 
Proc 05/28/92 
P roc  ' 06/15/92 
Proc 09/27/93 
P r o t  09/07/93 
Proc  . 10/15/9J 
Proc 07/31/!2 
Proc . 02/26/92 
Proc 09/24/93 
Pro t  IO/t  6/93 
P r o c  , 09/24/93 
Pr oc 07/20/93 
Prac 04/14/93 
Proc ' 09/24/93 
Proc-: "10/18/91 
?roc -, 07/30/93 
Proc  09/24/93 
Proc  . 09/17/93 
Pr oc . .. Od/t(1'o.3 
Proc'" 09/ 
Proc ' . 0 9 / 2 a  I 

Proc 09/24/93 
Proc ' 09/24/93 
?roc 09/24/9j  
Proc " 09/24/93 
?roc 09/24/P! 
Proc  l l/OS/Pj 
Proc Od/ld/93 
Proc 04/14/93 
Proc .- 11/05/93 
ProcQ-" 09/14/93 
P r o t  .". 03/04/93 
P i  OC,.~. I0/1B/93 
Pr ot,'. ;89/24/93 
Proc. - : 0?/24/93 
Prof" 09/24/93 
P r ~ c ~ c  00924/93 
Proc 09/24/93 
Proe '" 09/24/93 
? r o c  . '<12/3I/92 
Proc??.i 2/15/92 

:, jror;;. 09/17/93 
'Prqe -.b9/17/93 
Pro t f - .10 /10 /93  
~r'oc'" 09/17/93 
, . > . -3 .-A;. -;- - 
...L _ . 
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Enui* :n l~ent j l  and Safet; Sesi?ns. Inc 
Pr aitc! '3hagenent Sustem 

P90JEtT 'IASTE2 8OSTER 
11 / O W 9 3  

-------3Qa7:-----"-*-..----------- 
* - _ - a  :F(TRY t!!EYT CLIENT LAST IHU 

C3CE NRRE ORTE Princ~ P-; tianage ? - I  CODE PROJECT Rdnaper STRT ORTE -------. ._______ _ _ _ _ _ _  - _ _ _ _ _  _.____ ._____ *-----  - - - - - - - - - - - - - - 1 - a _ - - - - - -  ---- -------- 

2242-001 iYUIROtlflE!iT4i SE3J IC IS  01/25/93 
i041-30i l? izd~ne lit11 3 i i ?yrt. S i / 1 7 / 3 9  
1041-003 ie ieune 6piste O i l  not 07/17/09 
: L3?-001 557 Highiartd  I ~ C C S ~ O :  09/2G/P1 
2165b301 iontiazencu Plan 03/21/9! 
2168-30; :1T1 1;~ininq 04/09/91 
2168-00: I Y C I N E R I T C i  k€J!EY 01/14/9? 
2168-103 SENINAR OJ/:6/'93 
::3:-,;;: r g c !  !!/!!/?2 
:2!5-352 I?S-j76!F3BC 11/16/92 
:2?5-92' 3!RGiI, ?,5 'Jb/07/Qj 
1235-395 'H1Si i -  ?!is :?JT! TERfl lO/!9/9J 
l i ; -$f i :  *- : . . I  i n 3?/lt/"! 

1 0 3 9 - 1 ! ?  .?3a:c l a l ' o u  F3rc 30/CP/Ci 
:3iF.-!:: ::ea! ;:.ea1:21 ( . ~ / 2 ? : 9  1 
:ij?-i15 Ianicnenr h i e s  12/?6/52 
:??t"-33! ii ! k r  f r c 7 ~ r r :  P h ~ s e  : c"1/3?;'92 
!Cob-$32 fliscel lj;*esu5 5cruices 37/14/89 
2156td:: dousehold !!U Ytuov 01/31/91 
2293-901 E X I T  db iS9iK STOP OP/;Z/PJ 
2101 -601 Xiduau F o r d  lsjezjeent OB/12i91 
?lo!-002 S e ~ t  i c  $dm?: ing  O?/CS/91 
2217-001 Jackson. Tn. 05/01/92 
'081-002 nilan NPCEj  Perv i t  f ipp l .  04/09/9 t 
,059-003 UST-Inuest'!at i a n  05/10/91 
2059-304 $ST EEnUVFL 

- 7  
34/!0/?2 

"*  *r T C  2057-1135 : * T I  R C ; L : S . , ~ Y . ,  !!/!?i32 
7229-D3!  dASTEYRTI9 39/f 4/92 
!!!t-[16: ?ST ?Eljii, 39/C!:'7! 
t!Bt-::;j '?;:.._jp: ::.::.2 :l/?!:?l 
:!l:-;aE! CST 
'2*2:-1:32 JTz3't$RiE2 

01/11/92 
5311 Ji:! 

9202-993 J P C C  10/C5i92 
:!S!-9C1 3ISCS93tE :ZiEE?!EYT 10/05/?? 
2202-305 El$/CRP II/17/?2 
2202-546 STORlYRTii ICHITSSINS 08/14/93 
2026-001 S?ORYYflTLS PERnITTINS 08/:8/92 
'232-001 PHASE I. EC46E1 KiNG 09/22/93 
2240-801 SP!LL RESPGNSE CdURSE 01/15/93 
2191-001 Dunns Traosaission 12/31/91 
?2E?-901 Sherman Phase I 02/10/?2 
l025-9'36 Inbudgeted Tar Lk Ixoen5 07/2C/B9 
i025-307 NECSTIRTISN- T B 3  L A K i  12/05/92 
:025-$08 TRR LAKE = S ? B  12/10/92 
2237-001 PR4ClOUKT 3EUSEfiENT PBBK 01/09/93 
? 2 3 7 - ~ 3 ~  n ~ s c ,  sr3il: t:s 01/20/93 
2237-004 SCRB TRAiNIHG 04/08/93 
2237-005 COilP!!AHlE SisU!'!S 04/13/93 
2237-006 CIROUIHDS 55IL jAflPLIH6 01/15/93 
2247-001 PRRKRIOSI IRLL  PHlSE 1 02/22/93 

CPG 
C P 6  
:P6 
CPt 
!81 
'&t 
SPU 
C P L  

CPG 
CPC 

CPS 
t PG 

o Jn 
S JH 
SJN 
SYV 
osn 
BRC 
!R1 
8RC 
pj 

SPU 
8:: 
J JB 
S I C ;  
32 5 

SPV 
CP6 
o ;n 
i(lJ 
YCB 
Y C A  
SPV 
LRL 
SPV 
SPsl 
S P U  
CP6  
B3J 
s r  
SPY 
L9L 
LKL 
L9L 
SP U 
L R L  
PDY 
VP J 
BRC 
BJJ 
Y CR 
CP6 
u CBl 
RflR 
P O I  
PDY 
PDY 
PDY 
PDM 
nso 

LONG UR. LOUIS CROSS:fY 
LTDIU , 
LTDIU 
nltBUf 3 .  Slenc ,  !:I 
HfliRk~ B i l l  Hoe1 
flRY BE 
HRYBE RR. JRRY YiLfiiFtSilH 
HRYBE 
!BE? K l H N f T F  1aCL:X - - -  
necI KINHTB RIDDIK 
fist! $EHHTii IVb93X  
nBCl KENNTR llA33CX 
7CPL Mr. ten Fresian: 
flCDbhL Hr. Sob ?clean 
HC30NL 3r. Eab YcLezr 
IICDGNL 3enre Last le 
HCYBTR 
HlHDBn nr .  David Y ir,gard 
nETRO f 5 .  Diane Y i les 
[IDCON HR. IlRRUiH SHOEnAIE3 
HIDYAY 
nlDURY nr. Bill  Russel 
l I 6 H T Y  Kenne t6 Voe i i e r  
N L R N  B i l l y  Blaylock 
HODINE Steve Leaiiv 
HOOINE GENE OIL! 
tlODlHE T3fl t lEl iF.ER 
tlSCkRR FIfHAEI YUFHREEL 
f t 5 S t I l T  f l R .  32iiH Y i E C Y S S  
NflSS1jl l ! ~  : : b f i \ ? ~  

NRT~Oli Zauru K D O Y  ;:::, 
NflTlGN 313RY XY2ULT3N 
NGTICN W A Y  L!!CYLTiJF 
NATION ?$URY XNOYLIC4 
NRTION IIRURY KNOYLT3H 
NRTIOH t l R .  J l H  N K E  
NATPEH LENOELL FIT26ERRL3 
NtTYOR HR, JERRY FELDI'IR!! 
HOIA HR. SRH H I G Y C H I  
HORFtE JJB 
HYSHER 
PRRRHT Hr. Dav id  Tr i p p  
PRRRHT llr , oawid Tr i p p  
PRRRflT Rr. D a v i d  ?r i p p  
PlRCOfl HS. E t I S R  tl, R I V L I H  
PlRtUll nR. 31fl NORAN 
PARCOn HS. ELlSA ll. RIVLlH 
PRREOn n5, E t l S B  fl. RlVLIH 
PBRCOR ns, rush n. RrviIN 
PRRKRI f lS,  flARY E. RIESflEYER 

Proc ' 03/26/33 
Proc 08/31/92 
P r oc  
Proc 10/24/91 
Proc  06/25/91 
Proc 04/05/91 
Proc 05/12/93 
Pr ac 07/06/93 
Proe 01/28/93 
Proc 12/31/92 
"roc 06/23/91 
?roc 
Proc  11/04;?: 
Proc 07/14/97 
Proc 07/fC/9i 
Proc 05/3d/92 
Pr oc 02/26/92 
P r a c  05/24/93 
Proc 09/1?/?1 
Proc  
Ptoc 10/20/91 
Proc 07/34/73 
Proc 07/21/92 
?roc 10/23/9 1 
Proc OB/l2/91 
Proc 08/05/92 
Proc 03/16/9? 
Proc 11/23/92 
Proc !O/lS/9! 
PI o c  
Proc 01/14/73 
Proc 09/0?/f! 
? r o c  06/24/93 
? r o c  05/21/93 
P r o c  Ot/30/?3 
P r a c  09/22/93 
PI uc 
Proc 09/24/93 
Pr  oc 0 7 / 3 0 / 9 3  
P r o c  02/21/92 
P t o c  01/23/73 
Proc 03/16/93 
P r o c  02/26/93 
Proc 14/15/93 
Proc 10/07/?3 
P r o c  11/02/97 
P r o c  11/02/93 
?roc ll/OU93 
P r o c  01/30/93 
Proc' 03n0/93 





i r o n n c n t a l  and Safety Designs, Inc.  
Pro t c t  f l a n s g m n t  Svstcm 

P I OJlfT MRSTER ROSTER 
11/08/93 

ClI€HT 
P r l n c i  P-3 hnage P-1 CODE ------ ------ ..----- ------ 

DO5 DlTEl 11/08/?! 
00s I IHEt  07156 PP. 

9 - 
A T.. 

. a t '  . 
CL I MT . LRST ~ n v  

PROJECT Hanager STllT ' OAT[ 
------------*-----_----- -_-- 

--:'*:,;It 07/31/92 BRC EJH SHRRP BJH . . .  ..,, 9t18C Inspectim Pro'c' 05/14/93 
1 2 2 :  - :3! - i i  ?EtlOORL 08/28/91 EP6 Y CR SI6NRL fir, U a l t t r  Forbes, J r .  Proc 05/12/9j  
:!?:-4J5 5 :I! 315P058L 01/17/93 C?fi Y CP SIGNRL I r .  Ualter Forbes, Jr . Proc O5/1?/93 
--;!-,>. .... . ~ s  33Lf 3 i  SSSINLSS SUPPORT 03/17/93 CP6 * YCR SISHRL nr. Ualter Forbes, J r ,  Proc 97/20/93 
'77:-CC? :3RSECT!VE BC?, iflPl€lE 04/02/91 CP6 .,... utn S16NRL flr, Ualter Forbes, J r .  Proc ' 10/15/?3 
: ? ? I - O C !  31.'SiEf! O b 5 10/29/93 CIU JES SlENRL t l r . U a l t e r f o r b e s , J r .  Proc  
2 2 2 : -  :Z? E23SSYBTER ~OHIT!BlNG 10/25/93 CPY JES SI6NAL fir. Ualter Forbes, Jr . Proc : . 
1203-58! :.ase 1 01/13/92 CPS PDY . SiMOH Steve Bestman Prac 06/08/97 
I::!-?:? f'l/!R???,E!iTR: S I T E  ?5!!S 34/02/92 CP6 PDU SImDN Steve Bestran Prac 06/25/92 
. . I : r - :  
. , , I  .!?I EqVIRtH!!EYT9! A U D I T  - - - -  , . "  04/13/93 CPS LRL SUITH HS. REBP RO81NSOH Proc 06/25/93 -..- - --, . . ., - d T H  P Y 3 C 6 i a .  "A55 . . 06/23/33 CP6 LRL SHlTH nS. XfBP ROBINSON Prac 07/3O/F3 

,<?--,:.< w.><:v: ... .*. . . . d l L L : Y ,  2H -. 06/2!!93 CPS LRL SfllTH RS. RE80 ROBlNSUH Proc 09/24/93 . E:- -. ' " -... ,.. : ? ~ + : ! I ? ~ . L E ,  06/21/93 CPG LRL SMITH flS. REBR ROBlNSQN Pros 07/30/93 
: : 5 1 - 3 3 1  :;a:w;g, c a  .-<:-. - 1  

06/23/93 tP6 1RL SflITH MS. REeR ROBIHSQH Proc 10115/93 
..., -.i IG?TLET?. IN. .-.. 06/23/93 CP6 L BL SIITH I lS .  R E t R  ROBlNSflN Proc 0?/24/?7 

'*-?C3 '3iNKL18 PRaK, I!! ._. A 06/23/93 CP6 LRL SnITH MS. REBR RDSIHSON Proc 08/27/93 
: : 5 " 3 ~ ?  v ~ ! i : n ~ ~ ~ ~  FBLIS,  91 06/23/93 CP6 LRL SRITH HS. REBR ROBINSON Pr oc . 09/24/9 3 
::5?-3i2 EL "50, T E X R S  i f lEII t0) 06/23/93 tP6 LRL SMT% t l5. REBR ROBINSON Proc 09/24/93 
: ? 5 ? - 5  1: -3TT!lNSEH, GE9flfiNY 06/23/93 CP6 1 RL ShlTH nS. R E M  Rl6INSQN Proc. 09/24/93 
1259 -9 !?  !X!?t!E!. FBf lNCC 66/23/93 tP6 L RL SflITH !IS. REBR R051HSON Proc , 09/24/93 
I 2 5 9 - S i J  :'JNTGTCC, ns, 06/30/93 CP6 lRl SflITH M. REBA ROBINSON Proc ' 09/24/93 
2251-4i4 RlStL!lN, OH (21  Ob/30/93 CP6 LRL SHITH MS. REBR fDBINSON P ~ o c ' * ;  08/27/93 -.. ' " 9 - 3 1 5  *CNTRERL, IUEEEt 06/30/93 CP6 LRL SfllTH RS. REBA ROBlNSOH Proc ; O7/30/93 
"'59-3:6 3KLBHOilA CITY, OK 06/30/93 CP6 . - L R l  SnITH f l S .  Rf%i RO%lHSON Proc..,. l,O/15/93 

7 : - 6 i ?  !~ck :cnu i l le  Clusure Pln 07/16/09 " 53H SODlV - P r o c y y ;  
:373-J4 1 -?a i th-Based C r  i t e r  i 3 05/24/91 SJN SJH ' SODlV - Proc ' 
:1??-?91 ii::,;s bay 5cn:,;:enc1~ P1 07/17/89 tP& 0RC S ~ U o l V  - PIOC 08/26/73 
'no:.? ..(. . 9 2  :cckrznui!!e canting ?In 07/17/89 CPG tP6 SOUDIV - Proc 
. ' A$'?-8;! . b i?L rr i e Z s s  08/21!99 CP6 ERC SOUDIV - Proc 
' \ 0 2 - - . -  :- . I :  ::', ! 3 x .  t:nt:-2;, '!an O8/2f/B9 CP6 BRC S O V O I V  - PI oc 
:39?-:;? ~ 4 b d :  j P  ?eaacior t 5 . ? .  LQ/O3/9O [P6 81C SllU!l IV - Prcc 
:;f?-2!3 '5!2 91Sacv ::et. ??an  10/03iPO CPS IRE SQi !OIV Pr oc 
"'6-"' - - -  .&. ,". - .:R !I FDSRS ..-- 06/25/9j  LRL HS 0 S P E C ! ~  ~ B H D R A  0. IR~LIN Proc lO/Ol/P1 
? 3 c t  a s  ! 03/21/91 DJH OJH SPROT2 Shi r ley B ~ e t t c h e r  Proc 10/15/93 
:155!!004 3r~rmuat:r Perrnl ts  04/18/91 03R o ~ n  SPROUT Ear 1 Trcssler Proc : 0P/30/93 
:!53NS35 IS?, 31dg. 74, Ysncy 04/11/91 DJfl O J ~  SPROUT E a r l  T r c s s l e r  Pr oc 1.. 04/06/93 
:!58!??$ 3ie  Cel I ,  Huncu 04/18/91 D J ~  DJH - SPROUT Ear 1 Tress l e r  . t r o c  . ' 11/02/93 
:i55SOGi -ST, 3 1 d g ,  5 6 ,  fluncy 04/18/91 bSn . .: DJH . - SPROUT f a r 1  Trcss lcr  . . P r o c .  11/02/9 J 
:!55+1Ct i f T .  B l f g .  81, Yuncv 04/10/91 03R DJn z - SPROUT Ear 1 Tress  1 er 

. . 
Proc ,: 11/02/93 

:15t!+!lO? 9 3 ,  Bldg.  37, fluncy 04/18/Yl %Jtl -., -<,.... -: D3n + -- . SPRDUT Ear? T r c s s l t r  - . Proc  . 94/29/92 
:15930it iST'5 b E t c .  Plant 2 Mun 04/16/91 DJtl . . . . D3n . ;-,:- - SPROUT E a r l  Tressler . ' t r a c : : 1 1 / 0 2 / 9 3  
:!TeNO!l 251 b i t c . .  Creme 04/10/?1 DJM : " D J ~  . . .. I ; -. SPROUT Earl Tressler Prac .'"' 11/02/93 
:iSENC12 ? 2 ' 5  4 Etc. Spr ing f ie ld  04/19/31 OJH . DJfl . +  - .  - ; SPROUT Earl Tressler froc:, 04/06/93 
:!5%0:: %iEfYSS ;:anr, 3 !1  plants 04/19/71 OJH 
: t E  

, 'DSH ' , , SPROUT Ear 1 T r c s s l t r  Proc .. 05/20/9 3 
.~,EIi015 i / Y  ketorting, a l l  p lan t  04/17/91 0Jfl . ' OJn ..- .:.- . SPROUT E a r l  Tressler -. . . .  .: Proc :"11/02/93 
:!59Y?Ii k b c s t o s  =~:vevs, all p l  '04/19/91 DJH ' DJH SPROUT Ear 1 Tressler Proc ' d1/27/92 
::58HS17 i j s t e  ainiaizat ion, a l l  0 4 / 1 9 / 9 1  DJM . - . . . DJH SPROUT Ear l  T r c s s l e r  , ;; 
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APPENDIX A 

LITHOLOGIC LOGS 

(Source: Reference 12) 



Gcraghty 8t Miller, Inc. 

LITHOLOGIC LOG Of WELL CP-1 

Depth T h i c k n e s s  
D e s c r i p t i o n  ( f t )  (ft) 

C l a y ,  s l i g h t l y  sandy, l i g h t  tan t o  g r a y . . .  0 - 10 10 

Clay ,  gray ,  soft, with organic d e b r i s  and 
a t r a c e  of f i n e  sand.. .................... 10 - 1 5  5 

Sand, s t i f f ,  gray ,  with a trace of clay 
and s c a t t e r e d  s h e l l  fragments . .  ........ ... 15 - 23 8 

Clay ,  soft, calcareous, brownish-gray. .  ... 23 - 25 2  
u 

LITHOLOGIC LOG OF WELL CP-2 

Depth Thickness 
Description - ( f t )  (ft) 

Clay, s l i g h t l y  sandy, tan.. ..........-.... 0 - 3  

Clay,  sandy,  very stiff, g r a y i s h - t a n . .  .... 3 - 10 7 

C l a y ,  plastic, gray, w i t h  a t r a c e  of s i l t ,  10 - 1s 5 

C l a y l  sandy, soft, g r a y . . . . . . . . . . . , . . . . . . .  15 - 21.5  6 . 5  

C lay ,  s t i f f ,  calcareous, slightly sandy,  
q r a y i s h - g r e e n  .........,,.......,........ 2 1 - 5  - 25 3 . 5  

LITHOLOGIC LOG OF WELL CP-3 

Depth Thickness  
Description (ft) (ft) 

C l a y ,  s l i g h t l y  sandy, tan  to reddish- 
bra  l l ~ n . . . . * . . . * . . . * * . . * . . . . . . . . . . . . . . . . ~ . - .  0 - 2 2 

Sand, f in@-gra ined ,  slightly c l a y e y ,  d a r k  
'3faY to b l a c k  ............................. 2 - 8  6 

C l a y ,  p l a s t i c ,  gray ,  with a t race  of s i l t .  8 - 14 6 

Clay,  s l i g h t l y  sandy, s t i f f ,  g r a y ,  
s c a t t e r e d  she l l  fragments.. ............... 14 - 18 .5  4.5  

Clay, c a l c a r e o u s ,  soft, s l i g h t l y  sandy, 
brownish-green., .......................... 18. 5 - 25 6.5 



Geraghty Bt Miller, Inc, 

LITHOLOGIC LOG Of WELL CP-4 

Depth Thickness 
Description (ft) (ft) 

Clay, slightly sandy, medium stiff . t a n . .  . 0 - 2  

Sand, f ine-gra ined ,  gray, with a trace o f  
c l a y  and s c a t t e r e d  small shell fragments. .  2 - 3  

Clay, soft, dark gray, w i t h  s ca t t ered  
decaying vegetable  m a t t e r . . . . . . . . . . . . . . . . .  8 - 1 0  10 

Clay, medium stiff, gray, with scattered 
r o o t s  ............*...........*.......... 18 - 23 S 

Sand. f ine-grained,  s l i g h t l y  clayey, 
t a n  .................................... 23 - 2s 

LITHOLOGIC LOG OF WELL CD-1 

Depth Thickness 
Description (ft) ( ftl 

Sand, medium-grained, with a trace of 
s m a l l  she l l  f r a g m e n t s , . . . . . . . . . . . . . . . . . . . .  0 - 5  5 

Clay, s o f t ,  g r a y ,  w i t h  laminations o f  fine 
sand ...............................r.....- 5 - 10 5 

Sand, medium grained, gray, with a trace 
of clay ............,..............*....... 10 - 12 2 

C l a y ,  soft, gray, with laminations of fine 
sand and decaying wood. ...............,,,, 12 - 16.5 4.5  

LITHOLOGIC LOG OF WELL CD-2 

Depth Thickness 
Description fft) ( ft) 

Clay, very  s o f t ,  brown.................... 0 - 5  5 

Clay, very s o f t ,  green,  with decaying 
vegetable matter .......................... S - 15 10 



Geraghty B Miller, Inc. 

LITHOLOGIC LOC; Of WELL CD-3 

Description 

Clay, stiff, tan, with a trace o f  sand and 
s c a t t e r e d   roots.........................^. 

Clay, soft, d a r k  qray,  w i t h  decaying wood 
fragments. ................................ 

Depth 
(ft) 

C l a y ,  very s o f t ,  gray ,  with decaying wood 
fragments and a trace of s i l t . . . . . . . . . . . . .  10 - 11 .5  

.............. C l a y ,  vary soft, d a r k  gray . .  11 .5  - 15 

LITHOLOGIC LOG OF WELL CD-4 

Depth 
D e s c r i p t i o n  (ft) 

Clay, stiff, tan, slightly sandy, with 
scattered r o o t s . . . . . . , , . . . . . . . . . . . . . . . . . . .  0 - 4  

C l a y t  s o f t ,  dark g r a y . . . . . . . . . . . . . . . . . . . . .  4 - 10 

Clay,  very soft, dark q r a y ,  with a trace 
o f  s i l t  and scattered l a m i n a t i o n s  of f i n e  
s a n d  .................................... 10 - 1 4  

Clay, c a l c a r e o u s ,  h a r d ,  brownish-green,  
w i t h  a t r a c e  of sand and fragments o f  
decaying wood. ..............,.......*...I 1 4  - 16 .5  

LITHOLOGIC LOG OF WELL CD-5 

Description 

Clay, v e r y  soft, dark g r a y .  ............... 
Sand. fine g r a i n e d ,  s l i g h t l y  c l a y e y ,  
gray .......................*.............. 

Depth 
(ft) 

0 s  

Thickness 
( f t) 

Thickness  
( f t) 

Thickness 
( f t) 

5 



Gcraghty & Miller, Inc. 

L I T H O L O G I C  LOG OF WELL LF-1 

Depth Thickness 
D e s c r i p t i o n  (it) ( f t )  

Sand, medium-grained, with g r a v e l  and a 
t r a c e  of  clay.. ........................... 0 - 8.5  8 . 5  

Clay ,  v e r y  soft, dark gray ,  with s c a t t e m d  
gravel and decaying vegetable m a t t e r . .  .... 8.5  - 16.5 8 

Clay, v e r y  soft, g r a y . . . . . . . . . . . . . . . . . . . . .  1 6 . 5  - 25 8 . 5  

LITHOLOGIC LOG OF' WELL D t F - 1  

Depth Thickness 
Description ( ft) ( f t )  

F i l l  - g r a v e l ,  sand,  d e b r i s  .............. 0 - 12 12 

Clay,  s o f t ,  gray ,  with a trace of s a n d . .  .. 1 2  - 20 8 

Clay ,  soft, g r a y . . . . . . . . . . . , , . . . . . . . . . . . -  20 - 32 12 

Clay ,  soft, gray ,  w i t h  a t r a c e  o f  sand and 
s h e l l  f ragments . ,  ......................... 32 - 4 5  13 

Clay ,  h a r d ,  c a l c a r e o u s ,  sl i q h t l y  sandy,  
gray i sh-green  ............................ 4 5  - 62  17 

LITHOLOGIC LOG OF WELL LF-2 

Depth Thickness  
D e s c r i p t i o n  I f t )  ( f t )  

Sand, medium-grained, w i t h  g r a v e l . .  ....... 0 5  5 

Clay ,  very s o f t ,  g r a y . . . . . . . . . . . . . . . . . . * - .  5 - 11 6 

Clay ,  very s o f t ,  dark gray ,  with d e c a y i n g  
v e g e t a b l e  mat te r . . . . . . . . . . . . . . . , . . . . . . . . . .  11 - 20 9 



Gcraghty & Miller, Inc. 

L I T H O L O G I C  LOG OF WELL LF-3 

Depth Thickness 
Description ( f t) (ft) 

Fill - sand and g r a v e l . .  ............. ..,, 0 - 4  4 

C l a y ,  c a l c a r e o u s ,  h a r d ,  dark g r e e n ,  w i t h  ...................... some sand and g r a v e l  4 - 1 3  9 

..... C l a y ,  s o f t ,  dark g r a y .  ..... .......... 1 3  - 20 7 

Clay ,  soft, dark gray ,  with a  t r a c e  o f  
sand and s c a t t e r e d  shell fragments.. ...... 20 - 2 2  

a 

Sand, fine g r a i n e d ,  c l a y e y ,  dark qray, ........... w i t h  fragments of decay ing  wood 22  - 2 5  

LITHOLOGIC LOG OF WELL LF-4 

Depth Thickness  
Description (ft) (ft) 

F i l l  - g r a v e l  and sandy c l a y . .  . . . . . . . . . . . .  0 - 7  7 

Clay t s o f t ,  g r a y ,  with a t r a c e  of g r a v e l . .  7 - 15 R 

Clay, s o f t ,  g r a y i s h - g r e e n ,  w i t h  s c a t t e r e d  
l a m i n a t i o n s  o f  very f i n e  s a n d . . . . . . . . . . . . .  15 - 1 8 . 5  3 .5  

C l a y ,  plastic, dark g r a y ,  with s c a t t e r e d  
shell fragments  and p i e c e s  o f  decayed 
v e g e t a b l e  m a t t e r . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 . 5  - 22 3 . 5  

C l a y ,  s t i f f ,  c a l c a r e o u s ,  green, w i t h  a 
t r a c e  o f  sand. . . . . . . . , . . . . . . . . . . . . . . . . . . . .  22 - 25 3 



Gcraghty & Miller. Inc. 

LITHOLOGIC LOG WELL LF-5  

Depth  T h i c k n e s s  
Description ( ft) (ft) 

S a n d ,  f i n e  g r a i n e d ,  t a n ,  with gravel and 
debris ( f i l l )  ............................. 0 - 5  5 

Gravel, c l a y e y  (fill) ....................O 5 - 13 8 

C l a y ,  soft, dark gray, with sca t tered  
p ieces  of  decaying wood.. ............ ..... 13 - 21 8 

Clay, s o f t ,  gray, v i t h  s c a t t e r e d  shell 
fragments .................................. 21 - 31 10 

LITHOLOGIC LOG OF WELL LF-6 

Depth T h i c k n e s s  
Description t f t )  (ft) 

Clay, stiff, dark brown, with a trace  of 
sand,  wood, and g r a v e l  (fill) ............. 0 - 1 .5  1 . 5  

.. C l a y ,  v e r y  soft, dark gray,  with  roots.. 1 . 5  - 4 2 . 5  

C l a y ,  very s o f t ,  dark gray ................ 4 - 1 5  11 

LITHOLOGIC LOG OF WELL LF-7 

Depth T h i c k n e s s  
Description (ft) (ft) 

Sand, f ine -gra ined ,  loose, brown, w i t h  
gravel and wood (fill). ................... 0 - 2.5 2.5  

Sand,  f i n e - g r a i n e d ,  clayey, l o o s e ,  dark 
gray to brown, with g r a v e l  and wood ( f i l l )  2.5 - 7.5 5 

Sand, f i n e - g r a  ined  , loose, qray ,  w i t h  
g r a v e l  (fill) ......OD...........e......... 7.5 - 9 1 l 5 

C l a y ,  sandy,  s t i f f ,  reddish-brown......... 9 - 11.5 2 . 5  



Grraghty Bt Miller, Inc. 

LITHOLOGIC LOG OF WELL LF-8 

Description 

Clay, stiff, dark  gray, with grave l  (fill) 

Sand, wood and gravel, w i t h  brick fraq- 
ments (fi l l )  .............................. 
Clay, very soft, dark gray, with decaying 
vegetable matter..........,.s...,......... 

Depth Thickness 
I f t )  ( f t )  

0 - 1 . 5  1 . 5  

Clay, v e r y  s o f t ,  dark g r a y ,  wi th  
s c a t t e r e d  laminat ions  of  f i n e  sand...... .. 9 - 11.5 

Clay ,  very s o f t ,  dark gray ................ 1 1 . 5  - 15 

LITHOLOGIC LOG OF WELL LF-9 

Description 

Sand, f ine -gra ined ,  clayey, gray ,  with 
roots and grave l  .......................... 
Clay, medium s t i f f ,  greenish-gray, w i t h  
roots and a trace of sand ............... .. 

Depth Thickness 
( f t) r f t )  

Clay, s t i f f ,  greenish-gray, with shell 
fragments and a trace of sand...,... ...... 5 - 11.5 

C l a y ,  s o f t ,  sandy, gray.. ............. ,,., 11.5- 14 

L I T H O L O G I C  LM; OF WELL LF-10 

D e s c r i p t i o n  

Sand, f ine -gra ined ,  clayey, l o o s e ,  gray, 
w i t h  roots ................................ 

.... Clay with gravel and brick fragments.. 

Sand, fine-grained, slightly clayey, gray, 
with pieces o f  wood., ...........,.,....,,, 
Clay,  very  s o f t ,  dark gray ,  w i t h  a t r a c e  
o f  sand ....*.....*........................ . - 

Depth Thickness 
( f t) ( f t )  



Gcraghty & Miller, Inc. 

LITHOLOGIC LOG OF WPA-1 

Depth T h i c k n e s s  
D e s c r i p t i o n  (ft) (ft) 

S a n d ,  f ine-grained, dark  brown, with r o o t s  0 4  4 

Sand, f i n e - g r a i n e d ,  sl i g h t l y  clayey, firm, 
o r a n g i s h - b r o w n  ............................ 4 - 7.5  3 .5  

....... Clay, s t i f f ,  s l i g h t l y  sandy, g r a y . .  7 . 5  - 9 1 . 5  

Sand, f i n e - g r a i n e d  , f i r m ,  1 i g h t  gray ,  
w i t h  a trace  of  c l a y  ...............*...... 9 - 1 2 . 5  3 * 5  

I 

C lay ,  s o f t ,  d a r k  g r a y ,  w i t h  a t r a c e  o f  
s a n d . .  ............................*.*..... 1 2 . 5  - 1 5  2 . 5  

LITHOLOGIC LOG OF WPA-2 

D e p t h  T h i c k n e s s  
Description ( f t )  i f t) 

Sand, f ine-grained , o r a n g  ish-brown , w i t h  
sca t te red   root^......................^.^.. 0 4  4 

...... ' l a y ,  sandy, s t i f f ,  o r a n g i s h - b r o w n  .. 
Sand, f i n e - g r a i n e d ,  clayey, f i r m ,  
orangish-bro~n........~................... 6 .  - 1 3  6 . 5  

c l a y ,  soft, d a r k  gray..... ................ 13 - 1 4  1 

LITHOLOGIC LOG OF WOC-1 

Depth Thickness  
Description (ft) ( ft) 

C l a y ,  sandy, medium stiff, dark gray  to 
b f ~ m  . . . ~ . . * . e . ~ . ~ ~ ~ ~ * ~ . ~ . . ~ . ~ e . ~ ~ . ~ . e . ~ ~ *  0 1.5 1.5 

C l a y 8  very s o f t ,  dark gray, w i t h  r o o t s . . . .  1.5 - 6 . 5  5  

Sand, f i n e  t o  medium-gra ined ,  l o o s e ,  gray,  
w i t h  s h e l l   fragment^..................^... 6 . 5  - 10 3.5 



, Gcraghty & Miller, Inc. 

LITHOLOGXC LOG OF WOC-2 

Depth Thickness 
Description (ft) (ft) 

S a n d ,  c l a y e y ,  f i n e - g r a i n e d  , brown.. ....... 0 - 1.5 1 . 5  

Clay, soft, dark g r a y ,  with r o o t s .  ........ 1 .5  - 6 . 5  5 

Sand, l o o s e ,  f i n e  t o  medium-grained, gray, 
with t h i n  layers of gray i sh-green  c l a y  
and s c a t t e r e d  s h e l l  f ragments . .  .....,..... 
Sand,  l o o s e ,  f i n e  t o  medium-grained, with 
s c a t t e r e d  s h e l l  kagment s .  ................ 

LITHOLOGIC LCG OF WELL OPW-1 

Depth Thickness 
Description (ft) (it) 

Fill - sand and g r a v e l . .  ............*.am.. 

...... Sand, slightly c l a y e y ,  gray t o  brown 2 - 3 . 5  1.5 

Sand, f i n e - g r a i n e d  , t a n ,  w i t h  s c a t t e r e d  
g r a v e l  ................................... 
Sand, f i n e - g r a i n e d ,  d a r k  gray t o  brown, 
w i t h  scattered d e b r i s  - wood and b r i c k s ,  ., 

LITHOLOGIC LOG OF WELL OPW-2 

Description 

.......... F i l l  - very  hard sand and gravel 

Sand, s l i g h t l y  clayey, f ine -gra ined ,  tan  
t o  brown .................................. 

Depth Th ic kness 
( f t )  ( ft)  



Gcraghty & Miller, Inc. 

LITHOLOGIC LOG OF WELL OPW-3 

Depth Thickness 
Description ( ft) Ift) 

Sand, c l a y e y ,  with gravel ( f i l l )  .......... 2 5  3 

Sand, tine to medium-grained, g r a y ,  with 
s c a t t e r e d  shell fragments and a t race  of 
clay * - . . . . . . . e . e ~ . e . . . a . . . . m ~ . ~ ~ . ~ . o - . . . . *  5 8  

Sand, f i n e  to medium-grained, gray,  w i t h  
a t r ace  o f  c l a y  .. :,,...............*...... 8 - 10 



Gcraghty & Miller, Inc. 

-5' ABOVE LAND SURFME - PVC CAP 

LAND SURFACE 
L.; .;;::. - ';J:!!*:g;: 
: . . 5  .< 

8"- DIAMETER BOREHOLE 

4"- DIAMETER PVC CASING 

NEAT CEMNY GROUT 

. I 

-X) Depth- 

. I 

4" -  DIAMETER, N0.8 SLOT, 
-60 Depth- Pvc WELL SCREEN 

NOT 10 SCALE 

F i g u r e  5. C o n s t r u c t i o n  Diagram of Mon i to r  Well DLF-1. 

9 I 



Gcraghty & Miller, Inc. 

2.5' ABOVE LAND SURFACE--. 

LAND SURFACE 

6"-DIAMETER BOREHOLE 

M A T  CEMENT GROUT 

1.5"-DIAMETER wc CASING 

FINE SAND CAP 

GRAVEL PACK 

~-S''-D~AHETER, NO. a SLOT 
PVC WELL SCREEN 

Figure 4 .  General C o n s t r u c t i o n  Diagrm of a 1.5-Inch-Dimeter 
Monitor Well. 



Table 1 (Continued) 

Well No. G r a v e l - P a c k  
and Total Dep+h Screen Setting Setting 

SLF-2 8 5 - 8  

DLF-1 62 60 - 57 

Chemical-Disposal Area 

CD-1 16.5 12 - 15 
CD-2 IS 12 - 1s 
CD-3 15 12 - 15 

CD-4 16.5 12 - 15 
CD-5 10 7 - 10 
Electrical Transformer Storage Area 

WOC-1 10 7 - 10 
WOC-2 10.5 7 . 5  - 10.5 
1) Feet below land surface. 



TABLE 1. CONSTRUCTION DETAILS OF MONITOR WELLS 

Well No. Gravel-Pack 
and Tota l  Depth Screen S e t t i n g  Setting 

Location (ft/bls) l) (ft/bls) (f t/bls) 

Caustic-Pond Area 

CP-1 25 

CP-2 25 

CP-3 25 

CP-4 25 

Oil-Sludge Pit Area 

OPW-1 10 

OPW-2 4 

OPW-3 10 

Pesticide-Mixing Area 

WPA-1 13 

WPA-2 1 3  

Landfill Area 

LF-1 25 

LF-2 20 

LF-3 25  

LF-4 2 5  

LF-5 31 

LF-5 1 5  

LF-7 11 .5  

LF-8 1 5  

LF-9 14 

LF-10 12.5 



APPENDIX B 

GEOTECHNICALDATA 

(Source: Reference 12) 



FOUNDATION L TESTING E N ~ ~ N E E R S  
P.O. Drawer 698, Charleston. S.C. 29402 

Phone (8031 723-4539 

Qcraghty and Mller , InC. 
Consulting Oround Water Oeologirt8 
and Hpdrologlst,e 
P. 0 .  Box 271173 
Tampa, Florida 33688 

Attention: Mr. Philip J. C i a r a ~ e l l a  
. _ .  . Hydrogeologist 

Re: Monitor Wells, U. 9. Naval Station 
Charleaton, 3. C. 
SCf  FroJect 81138 

Gentlemen: 

Snoloseb you rill f ind the belor laboratom tent ~ p 4 f i a  On 
various tests recently completed on the undisturbed 88nple. obtained 
from t h e  above noted proJect . 

A t  the tLxe o f  our August 3 ,  1981, telephone diacu~a~on You 
indicated that you desired a aonoolldatloa tort on 8.aph 1. 
Boring No. DLF-1. As noted on the Undirturbed Saniple C h u a ~ t ~ ~ ~ 3 t i c a  
t h i s  wae not possible due to high rnnd content. In view of the 
simllrr depth o r  t h i s  sample and that of Sample No. 4,  Boring no* 
LF-1, we performed several additioru). teatr to p r o ~ i d e  You f i th  as 
much Infomation as poasibls  due t o  the va8t dlf~srences in these 
two samples. 

DATA - 
Ondisturbed Sample Chsraatsrirt ica - 2 Sheet. 

S o i l  Meehanlc Laboratory Data - 1 Sheet 

Consolidation Teat - 2Sbee t s  
(Including calculated p e m e a b l ~ l t  y ) 

W K. JOHNSON P E 
Xi we can be of further . e n i c e ,  please call on us. - 

Sincerely, 



$!ATERIALS 
TESTISC REPOIIT 

Copsolidation Test 

3 1 5 0 1 r ! ~ j ~ 3 1 9 ~ !  . _- n norize No. DLF-l (pushed / 8 1 - l h l ~  

so11 C ~ N ~ U L T A U T S ,  he. 

c a m  

3 ~ ~ ; ~ n i s h  
Gres: 

( i*larL ) 

UNDISTURBED SAMPL 
CHARACTERISTICS 

-CT rr smtt Geragnty anu ;"ltii er I n c .  Tamua FlariCa 
Monitor Welis, U. S .  Navai starioA, charlescon, S.C. (SCI 811381 

TtSTtO r t  
SCI. Chzr leston,  S .  C. 

REMARKS 
2 . 8 ~ ' ~  

. C L ~  -nu ~DYYJTC- 

V e r y  mois t  s o l i d  

~t 8-3-81 

-w 01 
s l m s w  

Uniform 
- 

OtPW I t r l  J 
~ICLD srurCI: r~ ,,- 1 tr 

1 

rOULt '~*uQ u w ~ ~ ~ l t v t n  nm 

Clay and 
s i i t  

T?*C Q s m c  ~mcna~om I. 

nYvL 
1a-m usc 

-- 
---- 

1 20 '0") 22 '0" B o ~ l n g  Yo. DLF-1 Pushed I 81-14? 
COLOl 

D a r ~  Gray 

f f L A n n  #ntm 

Damp 

e O l M T t w r  COQtt *- d t l  m 
T C l t U l C  

S t ~ ~ L m  -tllOllttu try1 C L I W I C I T I O * ( U S  
I 

&- 

I 
s 

1 3 q  n u m e r o u ~  sanu lenses.  l u - l x  1- 
2 . 8  1 

R E M A ~ K S  

1 Numerous sand lenses and high sand 
content would not permit consolidation 
t e s t .  See Soil Mechanics Data Sheet 
r o t  c o n f i r m t i o n  of SM S o i l  

J 
N l/4" t o  1/2" Dark gray s i l t y  c l ay  

Solid Banded kilt*q c1n:I w i t h  I 
very  h i g h  
con ten t  - sznd -- 



T E ~ ~ ~ ~ R ~ $ ~ R J  SOIL C o ~ r u r r ~ ~ r ~ .  k c .  UNDISTURBED CHARACTERISTIC< SAhiPI 

N o n i t o r  Yel l s .  U. 
T f S t t O  At, 

aCI, Charleston, S. C .  mlt 8- 1;-3: 
r*mc LoC;;m ~ T M  or s m t  ~ W A T O ~ ~  

4 6bw0''162 ' c ] I~  3or lna ?lo. DLF-L Pushed 8 1-14 

3r0wnijh (Verv rnoisj Solld ( U n i f o r a  ) Clay an4 - I - 

Green 
Tidarl) I '"' I -- 

2.81" REMARKS 

Consolidation Test and 
Washed sieve analysis 

REMARKS 





- I  .- (SCI a l i . 3 8 )  'lab No. 31-14109 
r r r 

, 
C O Y I Y ~ T A W ~ S .  be. I CONSOLIDATION TES* 

INITIAL DENSiTY Yd 0 .  a26 
iNlTiAL VOlO RAT 10, % 1.874 

3 
YTR w srurct ftsrto n 01 C 

Pxshed SCI-Charleston ,SC I 8-22-81. 
(Marl) 

- 

I TEST 1 OF TEST ( TEST 

C t  ASSlFlCATlON 

GS 2.660 ,, PI  

COMPRESSION INDEX, ce (Flooded after loadink t o  110 KSF 

TEST SPECIFlCATlONS : MOISTUR € CON TENT, 7'. 

START EGOFSAT. END 

& 

REMARKS mw tOU and b0ttm 
Sanple 2.5" d i e t e r ,  I" th ick  

OF ]AT START I OF 



APPENDIX C 

ACTION LEVEL SOURCE DATA 

(Source: Reference 19, Appendices A through F) 
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Appadi* R R.aomwsdd Approdix E Exmmplea of Cd&tidlU E. kampk C.lnJltioca fat Hatudoru 
Amumptha for Uw ta Dnlrkrl Action of Aetioa h h  Coos~htmts m Ai? 

1. In deri- r d a n  Imb fur -our 
coaatitwnu La m d - w r l r r .  ruume r walet 
int.Lm of 2 U t m l b y  lot 7Q kg duIll70 yeu 
liktimr *xpomre p o d .  
2. tn den* rcriw kvm& for buudow 

conrtitwntr br air. armme w intJ0 of 2Q 
cubic mrtersldry far 70 4 rdut!/lO yeu 
Cilttime exporun panod 

S. In den* ACW lmlr for buudour  
coaratuantm in mil. which ua known or 
nurpccted to be uranollmr. rUUppr mil 
htrlre of 0.1 pamfdry for 7Ob rduttl70 year 
lifetrrne rx>*eure parid. 

4. tr. &--nnq actlon bet for hrzudow 
conrtlturntr ~n r o i l  other baa t ime  w h ~ b  
are h o w  or rurpectrd to C ureinogcnr. 
arrume roi l  intake of a2 y m l d a y  far 16 ka 
childld year exporun period (am I+).* 

6. kr denvma actloo lcveb lo t  h a d o w  
t:instituentr m rurfmte water des~gnalcd by 
the Stale for urt u r d d d q  wrtat sotme. 
msnume a water mtmke of Z keniday lor 70 
kg adultlto y e u  Lilehmr expoam panod, 
unless ~ntak t  of aqurtlc orglnism lr also of 
concern. 

where: 
G-action Iwd in medium [uniir am 

mdumdcpndentk  
R!D=refcrana dow Img,/kg/deyJ; 
W- body weyht kk 
J 9 b a  (~ntb w ~ & I u -  

depmldaatt: .nd 
A =.harption faelor 1 [&atenmronlor). 

8. Curcinogen~c Conrutml 
C. = p * W * L ~ / [ C S F * l * A * ~ ]  
wkew 
C.=act~on level m m d u m  [unttr rre 

medrumdepcnden 1): 
R=arruned nrk level (dtmrnrronless) (10" 

for ckrr A B: t O - b f ~ r C L ~ ~ C  
caranogenr 1: 

W = M y  wo~ght h): 
LT =arrumed lifetrrne (yranf; 
CSF-urctnqemc r l u w  factor (mglLgl 

duy)-I: 
I = tntJrc rrrumptton lurutr rre me&m- 

dependent): 
A =abrorptlon factor Idmcnr~oalcrr): mnd 
ED- exporum dun l~on  [years). 

A. S p W  T Q ~ ~ ~ C M O  . 
hampk ddarian fm f w t m p b a d  

G-1- ( m l l l l y / d l ' ~ ~  himg~'mlkg)ji 
(m (mYd)*r)=7.o ~ / m *  

whm: 
C,=actioo tevd in air (Iu/mq 
R I D - O m  mgfk ld ry  
W-7O ly adult 
I=1X) mydry 
A l l  

Ca~nqpnic Canr&nMnm 
m l e  ulcul.hn bt 1.XU- 

1 e a r t h l m t b u u :  
G=!lo-elOaJ I ~ I w l ' m  ml'm llylll 

(melLgldayJ-~'20 trna/day)*~*rn 
Wll- .Its wlm 

wberr: 
C.-action kvrl in air (pg/m9 
R-la-a( l .xY-TetrrEhlomch u r Claw 

C airanogenl 
W-m C;I 
L7= IU yert IiieOme 
CS-0.20 lag,'kp.'day)" 
I-lDn8/day 
A-1 
m-73 year O X ~ O S W  du+au~n 
ID. Slrnplm Calmlation fw H w r d o ~  
Conrtitucnu in Water 

A. Sw&mic Tox~wnta 
Smpk ulcdation for toluem: 

G=lam I m s h l f ~ ~  I'm f i $ l I l l Z  w/ 
&y)'lJ= lob ay/L 

w k m  
L;- .dim h l  in w r ~ e r  (w/L] 



F d e r d  Register / Vol. 55, No. 145 / Friday. July n. 1WO / Pruposed Rules 3085 1 

RfD-0.x -glkg/day for toluene 
W - m kg adult 
1-2 Llday 
A-1 

0. Carrsoogen~c Conrtrtuenta 
Sample clllculrt~on for 1.1AZ- 

tetrachloroelhane: 
C- lio-*;r, fkel8:0 I~rl1/10.20 Irn~;b/ 

day]-''2 (L/day]'t*?O (yr)] = I . X E 4 3  
ma/ L 

where: 
C.=action level m water [mg/I-1 
R -10'*(1.1.22-Tetrachlomtthane 1s a Claar 

C care~nogtn) 
W = 70 kg adult 
LT- 70 year lifettrne 

CSF = 0.20 (mgjkgldr y]- ' 
1-2 LJday 
A-1 
ED-70 year exporum durrl~on 
v. !Simple Calculatlona fur Hazardova 
Conrt~tuenta in Soils 

A. Systernrc Toxrcanrr 
frampie w l c u l ~ ~ ~ o n r  for toluene: 

G=(O.JO lmqjk~/day]*l8  ~ k p l l l l O J  lg/ 
day]'!'o.o~~ (k8/gl=:4.m mglkg  

where: 
C -actron level in SOIL lmgikgl 
RID-0.30 mg/kg!day for lolume 
W -18 kg 15 year old chrldl 
I -0.2 g/day 
A-1 

B. Cc.-cmqrnlc f3nsetucnrr 
Sample uicu1at;on for 1.1.2r. 

tctradrlorach~ne: 
G=ltO-c~ (bl'3 ( ~ l ) i l O . X  [ m e i  t a t  

dayl"'O.1 l$/dayl'O.an iLgtg)'~'ro 
Iyrsll- 35.0 rnglkg 

where: 
C,=acr~on level in soil (mg/kg) 
RrlO-b[l.l~-tetrachloroe!hane ts r Chss C 

canlnogenl 
W -70 kg adult 
LT-70 year hfcurne 
CSF-0.20 Img/kg/dayl* ' 
t -0.1 g/dry 
A - 1 
ED = i0  yenr exporun duratlo~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
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APPENDIX D 

DRMO STORAGE SHED - ANALYTICAL DATA 

(Source: Reference 5,7) 
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SOUTHERN DIVISION NAVAL FACILITIES 
DELIVERY ORDER t 0097 

DRnO STORAGE SHED SOIL SAMfLES 
CHARLESTON, SC NAVAL SHIPYARD 

-1e 
I.D. Date - 



SOUTHERN DIVISION N A V L  FACILITIES 

I D W  STORAGE SUED SOIL SAWLES 
CHARLESTON, SC NAVAL SHIPYARD 

-1e 
I.D. bate -- 

E-8-2 3/29 
E-8-3 3/29 
E-9-1 3/29 
E-9-2 3/29 
E-9-3 3/29 
ST-1-1 3/30 
ST-1-2 3/30 
-1-3 3/30 
ST-2-1 3/30 
ST-2-2 3/30 
-2-3 3/30 
ST-3-1 3/30 
ST-3-2 3/30 
ST-3-3 3/30 
Sr-4-1 3/30 
ST-4-2 3/30 
S t - 3  3/30 
ST-5-1 3/30 
ST-5-2 3/30 
ST-5-3 3/30 
ST-6-1 3/30 
ST-6-2 3/30 
ST-6-3 3/30 
ST-7-1 3/30 
ST-7-2 3/30 
-7-3 3/30 
ST-8-1 3/30 
-8-2 3/30 
ST-8-3 3/30 



SOUTHERN DIVISION NAVAL FACILITIES 

DELIVERY ORDER 4 0097 
DRMO STORAGE SHED SOIL SAMPLES 
CHARLESTON, SC NAVAL SHIPYARD 

W t s  (as raeeived rmn) 
Cadrdm dawiun Load M ~ J V  N i c k e l  Si lver - - - 



m l e  
I.D. Date -- 

B-6-1 3/28 
B-6-2 3/28 
B-6-3 3/28 
B-7-1 3/28 
B-7-2 3/28 
B-7-3 3/28 
B-8-1 3/28 
B-8-2 3/28 
B-8-3 3/28 
B-9-1 3/28 
B-9-2 3/28 
8-9-3 3/28 
- 1  3/28 
C-1-2 3/28 
C-1-3 3/28 
C-2-1 3/28 
C-2-2 3/28 
C-2-3 3/28 
C-3-1 3/28 
C-3-2 3/28 
C-3-3 3/28 
- 1  3/28 
C-4-2 3/28 
C-4-3 3/28 
1 3/29 
C-5-2 3/29 
C-5-3 3/29 
C-6-1 3/29 
C - 6 2  3/29 
C-6-3 3/29 
C-7-1 3/29 
C-7-2 3 / 2 9  
C-7-3 3/29 
C-8-1 3 / 2 9  
C-8-2 3/29 
C-0-3 3/29 
C-9-1 3/29 
C-9-2 3/29 
C-9-3 3/29 
b 1 - 1  3/29 
D-1-2 3/29 
D-1-3 3/29 
D-2-1 3/29 

SOUTHERN DIVISION NAVAL FACILITIES 
DELIVERY ORDER 4 6097 

DRMO STORAGE SHED SOIL SAMPLES 
CHARLESTON, SC NAVAL SHIPYARD 

- 
Silver - 
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qbi~:;:::,~ 6DL b T . 9  67.5 44..: 17 9 D t  A?.4 67.3 ?A,; ?< EX 5:.4 b'.: 47.e 7: 
PTR:!IiE BDL 7?,4 i 2 . 4  Z1.7 44 BDL 72.4 72.4 15.; 2; BDL 72.4 72.4 64.6 8 9  
3 - ? R E 3  B6L Z 5 . 2  X . 2  2.- :lo 3 t L  35.2 ' 5 , :  19.9 3 2DL Z5.Z ;5.2:7.E 79 
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APPENDIX E 

PESTICIDE MlXING AREA - ANALYTICAL DATA 

(Source: Reference 12) 



pH MEASUREMENTS OF WATER SAMPLES 
COLLECTED FROM MONITOR WELLS AT THE 

PESTICIDE-MIXING AREA. 
FEBRUARY 12, 1982' 

Well Number 

WPA- 1 

WPA- 2 

l Xeasured at the t i m e  of sample co l l ec t ion .  
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ENERGY RESOURCES CQ. INC.  

HERBICIDE ANALYSES 

2 , 4 - 9  ( ~ q / l )  2,4,5-TP ( u g / l )  

ERCO ID G6tM ID Det. Limit Conc. Det. L i m i t  Conc, 

WPA-1 
WPA-2 
PA-1 
PA -2 
PA-3 
PA-4 
PA-5 

Soil Blank 
FA -7 
PA-8 
PA -9 

ND = none de tec ted  
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APPENDIX F 

PUBLIC WORKS YARD - ANALYTICAL DATA 



Prior to Partial Closure 

Analytical Data - March 28, 1986 

Note: Background samples were collected from each of 
three residential areas within the Naval Shipyard 
itself. Those samples (labeled BK1, BK2, BK3) 
were collected from: 

* near officers quarters E8, at the 
intersection of Avenue G and Second 
Street West; 

* near officers quarters YJZ, at the 
intersection of Hobson Avenue and 
Pine Street; and 

* near the tennis courts (NS48, 49) 
adjacent to enlisted quarters at the 
intersection of Partridge Avenue, 
Osprey Street and East Avenue. 

Source: Ensafe. July 11, 1986. Evaluation of Soil Contamination at the 
Interim Status Storage Facility 'Old Corral'. 







Fnginecring Consulting 
~cmical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley R i m  Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-817 I 

Laboratory Certification Number 10120 

CLIENT: W I R M E W A L  & SAFETY DESIGNS, INC 
P.0. BOX 341319 DATE: 04/10/86 
MDlPHI S TN 38104 

COMCICT: MR. J. S P E A W ,  PhD, PE 

CLIENT CODE: BJSA ................................................................................ 
W P L E  I D  : B K l  8K2 0K3 

LAB ID : 86030866 86030867 84030868 
PAMETER M E  RECEIVED: 03/28/86 03/28/84 03/28/86 
----------I_---------"----------------------d----------------------------------- 

PH - LAB 
FLASH POINT, c . c .  
C Y M  I DE 
SUtFlDES 
BARIUM 
BERY L L  l UJ 
CADMIUM 
W R W 1  U1 

'AD 
,RCURY 

NICKEL 
SELENI Ut 
SILVER 
CRESOL 
PPTTACHLOROPHWOL 
CARBON TETRACHLORIOE 
CHLOROFORM 
DICHLOROFLUORUIETtWE 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUlYL KETONE 
METHYLENE CHLORIDE 
TETRACHLOROETtf/LEP(E 
TOLUENE 
TRICHL0ROETHP)JE 
TRI  CHLOROETHYLDJE 
TRICHLOROFLUOROETME 
TRICHLOROFLUOROMETME 
H I N O  PYRIDINE 
DIETHYL ETHER 
ETHYLENE OXIDE 
FOWYILDEHY DE 
HYDRA2 f NE 
PYRI DINE 

3CLDR 1016 
.dCLOU 1221 

4.88 0 25C 
)I40 F 
(1.0 ppm 
(1.0 ppm 
31.9 pprn 
(2.0 pprn 
0.71 ppm 
8.08 pprn 
119 ppm 
(1.0 ppm 
2.88 ppm 
(0.2 ppm 
(1.0 pprn 
(1 PPn 
(1 PPm 
(1 PPm 
(1 PPrn 

vpm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPra 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(0.5 ppm 
(0 .S  pprn 

5.30 5 23C 
)I40 F 
(1.0 ppn 
(1.0 ppm 
16.3 ppm 
(2.0 pprn 
0.59 pprn 
3.90 pprn 
28.8 ppm 
< 1  .o ppm 
2.49 pprn 
(0.2 pprn 
(1.0 pprn 
(1 PPrn 
( 1  PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPrn 
( 1  PPfn 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPrn 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPrn 
( 1  PPrn 
(1 PPm 
(1 PPm 
( f  PPrn 
( 1  PPrn 
(0.5 ppm 
(0.5 ppm 

5.99 f 24C 
>I40 F 
(1.0 panl 
( I  .O ppm 
11.2 ppm 
(2,O pprn 
0.93 ppm 
15.6 pprn 
20.9 pprn 
( 1  .O ppm 
6.35 pprn 
(0 - 2  pprn 
(1.0 pprn 
(1 Pprn 
(1 PPm 
( I  PPn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 OPm 
(1 PPm 
( 1  PPrn 
(1 PPrn 
(1 PPm 
( 1  PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPrn 
(1 PPm 
(0.5 p p n  
(0.5 ppm 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-817 1 

Laboratory Certification Number 101 20 
CLIENT: ENVIRMENTAL & SAFETY DESIGNS, INC 

P.O. BOX 341315 DATE: 04/10/86 
MEHPHI S , TN 38104 

C M h C T :  MR. J.  SPEANFW, PhD, PE 

LA0 ID  : 86030866 06030867 86035860 
PARAMETER DATE RECEIVED: 03/28/84 03/28/86 03/28/06 
--*----------------------------------------------------------------------------- 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

(0 .5  ppm (0.5 ppm < O n J  P P ~  
(0 .5ppm {O.Sppm (0.5Ppm 
(0.5 ppm (0.3 ppm (0.5 ppm 
(0 .5  ppm <0.3 ppm (0.5 ppm 
(0.Sppn ( 0 . 5 p p m  ( 0 * 5 ~ p m  
(0 .5  ppm (0.5 ppm (0.3 Ppm 



Engineering Consulting 
Chemical Anaiy sis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-8171 

Laboratory Certification Number 10120 

CLIENT: M I R M E M C I L  & SAFETY DESlGNS, INC 
P.O. BOX 341313 DATE: 04/08/06 
MEMPHI S , TN 38184 

CONTACT: MR. J. S P E A W ,  PhD, PE 

CLIENT CODE: ENSA 
------1------------,-----------------a------------------------------------------ 

W P L E  ID  ; A1 A 2 A 3 A4 

M B  I D  : 86030031 86030832 86030033 86030834 
PAMETER M E  RECEIVED: 03/28/06 03/28/86 03/28/06 03/28/06 ------------------------------------",-.----------------""-----------------.---- 
PH - LAB 
FLASH POINT, C . C .  

CIWI DE 
SULF l DES 
BAR1 ul 
8ERYLt 1 Ul 
C A ~ I L M  
CHROMI Ui 
LEAD 
MERCURY 
NICKEL 
SELENI Ui 
S I  LVER 
CRESOL 
PENTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLORJFOIZM 
DICHLOROFLUOROMETME 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL I S O B W C  KETONE 
HETHYLENE CHLORIDE 
TETRCICHLOROETHYLENE 
TOLUENE 
TRICHLOROETME 
TRICHLOROETHYLENE 
TRICHLOROFLUOROETWCYJE 
TRICHLOROFLUORMETWE 
WINO PYRIDINE 
DIRHYL ETHER 
ETHYLENE OXIDE 
FOrnLDEHYDE 
HYDRA2 INE 
PYRf DINE 
AROCCOR 1016 
AROCLOR 1221 

6.90 5 24C 
> I40  F 
(1.0 ppn 
2.0 ppn 
31.8 pprn 
(2.0 ppm 
2.52 pprn 
16.0 ppca 
112 ppm 
(1.0 pprn 
12.5 ppr  
(0.2 pprn 
(1 . O  pprn 
( 1  P V  
(1  PPrn 
(1 PPm 
( f  PPm 
( 1  PPm 
(1  PPm 
(1 PPm 
( 1  PPm 
(1 P P n  
( 1  PPm 
(1 PPn 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPn 
(1 PPn 
(1 PPrn 
(1 PPa  
(1 PPm 
( 1  PPm 
( f  PPm 
(0.5 pprn 
(0.5 ppm 

3.55 5 245 
) I40 f 
(1 .O pprn 
(1.0 ppm 
63.0 ppm 
(2.0 ppn 
4.17 ppm 
22.7 ppm 
180 pprn 
(1 .O pprn 
11.1 pprn 
(0.2 pprn 
(1 .o ppra 
(1 PPa 
( 1  PPm 
(1 PPm 
(1 VPm 
(1 PPm 
(1  PPn 
( 1  PPn 
(1  PPm 
(1 OPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPn 
(1 PPm 
(1  PPm 
(1 PPrn 
( 1  PPm 
(1 ppm 
(1 PPm 
(0.5 pprn 
(0 .S  ppm 

7.70 5 24C 
) I40 F 
<1.0 ppn 
(1.0 ppn 
24.5 ppn 
(2.0 pptn 
1.74 ppm 
16.3 ppm 
141 pprn 
(1.0 ppn 
7.46 ppm 
(0.2 ppn 
(1.0 pprn 
(1  PPrn 
( 1  PPm 
(1 PPm 
(1  PPrn 
(1 PPm 
(1  PPm 
(1 PPm 
(1  PPm 
(1 PPm 
( 1  PPn 
( 1  PPrn 
(1 PPm 
(1 PPm 
(2 PPn 
( 1  P p n  
(1 PPm 
(1 PPm 
{ f  PPm 
( 1  P P n  
(1 PPm 
(1 PPm 
(0.5 ppm 
(0.5 ppnr 

7.30 5 24C 
) I40  F 
(1 .O pprn 
(1 .o ppm 
29.6 ppm 
(2.0 ppm 
2.38 ppm 
14.6 pprn 
91.6 ppn 
(1.0 ppm 
5.24 ppm 
(0.2 ppn 
< I  .O pprn 
(1 PPm 
(1  PPm 
(1 PPm 
(1 PPm 
( f  PPm 
(1 PPm 
(1 PPm 
(1  Pvn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
( 1  PPn 
(1 PPm 
(1  PPn 
(1  P P  
(1  PPm 
(1 PPn 
(1 PPm 
( 1  PPfn 
(1  PPm 
(0.5 ppm 
(0,s ppm 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charlaton, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certification Number 10120 

CLIENT: WIRUWPCTCIL 6r SAFETY DESIGNS, INC 
P.O. BOX 341315 DATE: 04/08/86 
MMPHI  S , TN 38104 

COMhCT: MR. J. S P E A M ,  PhD, PE 

LAB I D  : 86030831 86030832 86030833 86030034 
P A M E T E R  DATE RECEIVED: 03/28/86 03/28/86 03/28/86 03/28/86 
-------I----_------------------------------------------------------------------- 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

(O .Sppm ( 0 . 5 p p m  (0 .Spp la  (0 .5pprn  
( 0 . 5 p p m  < 0 . S p p m  (O.Spprn (Oa5pprn  
(O.Spprn ( 0 . 5 p p m  ( 0 . 5 p p m  ( 0 . 5 p p n  
(0.5 ppn ( 0 . 5  pprn (0.5 ppm (0.3 ppm 
<O.Sppn <O.Sppm <O.Spprn 1 1 7 p p n  
< O . S p p r  < O . S p p m  <O.Sppm (0 .5pp fn  



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Chulcston, S.C. 29417 

Phone (803) 556-8 17 I 

Laboratory Certification Number 10120 

CLIENT: EMIIROH4EMAL & SAFER DESIGNS, INC 
P.0. BOX 341315 DATE: 04/08/86 
MMPH I S , lN 30184 &'\7- - 

CONTACT: MR. J .  S P E A M ,  PhD, PE 
'GRE~WX&O 

CLIENT CODE: ENS4 

SAMPLE I D  : AS A6 A7 81 

PH - LAB 
FLASH POINT, c . c .  
CY6wIDE 
SULFIDES 
WRIW 
BERYL1 IW 
CAOMIUM 
CHROMI tM 
L €AD 
MERCURY 
N1 CKEL 
SELENl Ul 
S I LVER 
CRESOL 
PENTACHLOROPHENOL 
CARBON TETMCHLORIDE 
CHLOROFORM 
DICHLOROFLUOR~ETWE 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETWE 
METHYL I SOBUMt KnaJE 
METHYLENE CHLORIDE 
TFTWCHLOROETHYLENE 
TOLUPlE 
TRICHLOROETHANE 
T R I  CHLOROETHYLENE 
TRICHLOROFLUOROflWE 
TRICHLOROFLUORCHETHrWE 
M I N I )  WRIDINE 
D l  ETHYL ETHER 
ETHYLENE OXIDE 
FORMLDEHYDE 
HYDRflZ INE 
PYRl DINE 
AROCLOR I016 
QROCLOR 1221 

6.40 S 24C 
)14U F 
(1.0 ppn 
(1.0 ppn 
26.7 ppm 
(2.0 ppm 
2.02 ppm 
12.2 ppm 
33.0 pprn 
(1.0 ppm 
5.26 pprn 
(0.2 pprn 
(1.0 pprn 
(1  PPm 
(1 Ppnr 
(1 PPm 
(1  PPrn 
(1 PPm 
( 1  PPm 
( 1  P P n  
(1  PPm 
(1 PPm 
(1 PPrn 
(1 PPrn 
( 1  PPrn 
(1 PPm 
(1  PPm 
(1  PPn 
(1 PPm 
(1 PPm 
(1  PPm 
(1 PPm 
(1  PPrn 
(1  PPm 
(0.5 pprn 
(0.5 pprn 

7.60 5 24C 
)I40 F 
(1.0 ppm 
(1.0 ppn 
18.3 pprn 
(2,O pprn 
1.60 pprn 
23.0 ppm 
101 ppm 
(1.0 ppm 
7.14 pprn 
(0.2 ppm 
(1.0 pprn 
( 1  PPm 
(1 PPn 
(1 PPfb 
(1' pprn 
(1 PPrn 
(1 PPrn 
( 1  PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPfn 
( 1  PPrn 
(0.5 ppm 
(0.5 ppm 

7.50 S 24C 
>I40  F 
( 1  .o ppla 
(1  .O pgn 
10.7 ppn 
(2.0 pprn 
2.39 ppm 
24.1 ppm 
71.5 pprn 
(1.0 ppa 
12.6 pprn 
(0 .2  pprn 
(1.0 pprn 
(1 PPm 
(1 PPfn 
( f  PPn 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPrn 
( 1  PPm 
(1  ppm 
(1 PPm 
(1 PPrn 
(1  PPm 
(1  PPm 

PPm 
(1 PPm 

PPn 
(1 Ppm 
(1 PPm 
(1  PPr 
(1 PPm 
( 1  PPrn 
(0 .5  ppm 
<O .5 ppn 

8.10 5 24C 
>I40  F 
(1.0 ppn 
(1.0 ppm 
52.2 pprn 
(2.0 pprn 
1.88 pprn 
10.0 pprn 
51 .I pprn 
< L  .O ppm 
6.54 ppn 
(0.2 pprn 
(1.0 ppm 
(1 PPm 
(1  PPm 
(1 PPn 
(1 PPn 
( 1  PPa 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 Ppm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1  PPfir 
(1 PPm 
(1 PPm 
(0.5 ppm 
(0.5 ppn 



'~ginecring Consulting 
~crnical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certification Number 101 20 

CLIENT: EMIIRMPCTAL & SAFETY DESIGNS, INC 
P . O .  BOX 341315 DATE: 04/08/06 
MEMPH I S , TN 38184 

CONTACT: MR. J .  S P E A M ,  PhD, PE 

LCl8 ID : 86030835 86030836 86030837 86030838 
PAMETER DATE RECEIVED; 03/28/86 03/28/86 03/28/86 03/28/86 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR I254  
AROCLOR 1260 
AROCLOR 1262 

(0.5 ppm (0.5 ppm (0.5 ppm (0-5  P P ~  
(0 .5  ppm (0.5 ppa (0.5 ppm (0.5 ppm 
(0.5 pprn (0.5 pprn (0.5 ppm (0 .5  ppn 
(0.5ppm (0 .5ppn  <O-Spprn (Oa5Ppm 
34.2ppm 9.1 ppm (0.3 ppm (0.5 ppn 
(0.5 ppn (0.3 ppm ( 0 * 3  #pn (0.5 ppn 



Engineering Consulting 
"hemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-8171 

,aboratory Certification Number 10120 

CLIENT: ENVIRMENTAL & SCIF€lY DESIWS, INC 
P.O.  BOX 341319 DATE: 04/08/06 
HafPHl  S , TN 38184 

CtNTACT: MR. J .  S P E A M ,  P h O  , PE 

CLIENT CIJDE: ENS4 

LAB I D  : 06030839 86030840 86030841 86030842 
PARAMflER DATE RECEIVED: 03/28/06 03/28/06 03/28/06 03/28/84 
------3-------------------------------------------------------------"--------"-- 

PH - LAB 
FLASH P O I M ,  c . c .  
CYFlNIDE 
SULFI DES 
6ARI w 
BERYLLI IPt 
CADI41 IM 
CHRWI IM 
LEAD 
'ERCURY 

CKEL 
JELENIW 
SILVER 
CRESOL 
PbCTACHLDROPHENOL 
CARBON TETRCICHLORIDE 
CHLOROFORM 
DfCHLOROFLUOROMET~E 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETOWE 
MOHYL ISOBUTYL KETONE 
HETHYLENE CHLORIDE 
TETRACHLOROETHYLP(E 
TOLUENE 
TRICHLOROETWE 
TRI CHLORORHYLENE 
TRICHLOROFLUOROETME 
TRI  CHLOROFLUOROMR~E 
M I N O  PYRIDINE 
D I n H Y L  ETHER 
ETHYLENE OXIDE 
FORMLDEHYDE 
W D W Z  Iff E 
PYRl DINE 
AROCLOR 1016 
'POCLOR 1221 

5.95 5 26C 
) I 4 0  F 
(1.0 ppn 
(1.0 pprn 
170 pprn 
(2,O ppm 
2.04 pprn 
14.5 ppm 
232 ppm 
(1.0 pprn 
11.3 pprn 
(0.2 ppm 
(1.0 pprn 
8.4 pprn 
lb.2 ppn 
( 1  PPm 
(1 PPn 
( 1  PPrn 
( f  PPm 
( 1  PPm 
( 1  PPn 
( 1  ppm 
(1  PPn 
(1 PPfQ 
( 1  PPm 
(1 PPm 
(1  PPm 
(1 PPrn 
( 1  PPm 
( 1  PPm 
(1 PPn 
(1 PPrn 
(1  PPrn 
( 1  PPm 
(0.5 ppm 
(0 .5  ppe 

7.39 5 25C 
) I 4 0  F 
(1.0 ppm 
(1.0 ppm 
10.0 pprn 
(2.0 pprn 
1.14 pprn 
8.0 ppn 
156 pprn 
(1.0 ppn 
3.82 ppm 
(0.2 ppm 
(1.0 porn 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  ppm 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1  PPm 
(1 PPm 
(1 PPn 
(1 PPrn 
(1 PPm 
(1 PPrn 
(1  Ppnr 
(1 PPrn 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(0.5 pprn 
<0.5 ppm 

7.70 5 24C 
)I40 F 
( l a 0  pprn 
(1.0 ppn 
31.7 $pm 
(2.0 ppn 
1.79 pprn 
14.0 ppn 
94.2 pprn 
(1 , o  pprn 
5.25 pprn 
(0.2 ppm 
(1.0 ppn 
(1 PPm 
(1 PPrn 
(1  PPrn 
( 1  PPm 
( 1  PPm 
( 1  PPrn 
( 1  PPrn 
( 1  PPm 
(1 PPm 
( 1  PPn 
(1 PPn 
( 1  PPm 
( 1  PPm 
(1 PPrn 
( 1  PPm 
( 1  PPm 
( 1  Pvm 
( 1  PPn 
(1  PPm 
(1 PPm 
(1 PPrn 
(0.5 ppm 
(0.5 pprn 

7.90 9 24C 
)140 F 
(1.0 ppm 
(1.0 pprn 
15.8 pprn 
(2.0 pprn 
1.82 pprn 
19.5 pprn 
69.9 ppm 
(1.0 pprn 
5.78 pprn 
(0.2 ppm 
(1.0 pprn 
(1 PPm 
( 1  PPrn 
( 1  PPn 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 pPm 
(1 PPm 
(1  PPm 
( 1  PPrn 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  Ppn 
(1 PPa 
(1 FPm 
(1 FPm 
(1 PPrn 
( 1  PPrn 
( 1  PPrn 
( 1  PPm 
(0.5 pprn 
(0. S pprn 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston. S.C. 29417 

Phone (803) 556-8 17 1 

Laboratory Certltlcation Number 10120 

CLIENT: W I R M P T T A L  & SAFW DESIGNS, INC 
P.O. BOX 341315 M E :  04/08/86 
MEMPH I S , TN 38184 

CONTACT: MR. J .  S P W W ,  PhD, PE 

LAB I D  : 06030839 86030840 86030841 86030842 
P A M I T E R  MTE RECEIVED: 03/28/86 03/28/06 03/28/06 03/28/06 

AROCLOR 1232 
&ROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

(0.5ppm (0.3ppn (0.Sppm (0.5ppfn 
(0.3 ppm (0.3 ppm (0.3 ppn (0.5 ppn 
(0,Spprrr (0.5ppn { O g 5 p m  (O-SpPm 
(0.5 ppm (0.5 ppm (0.5 ppm (0  .S ppm 
( 0 . 3  ppn (0.5 ppm (0.5 ppn (0.5 PPm 
(0 .f ppn (0.3 ppm (0.5 Rprn (0.5 ppm 



Engineering Consul ring 
:emical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 1 3 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-8171 

Laboratory Certification Number 101 20 

CLIENT: EEIVIRWlENTAL & WFETY DESIGNS, INC 
P.O. BOX 341315 DATE1 04/08/16 
MO1PHI S , TN 38184 

CONTACT: MR. J. S P W t M ,  PhD, PE RELEASED BY: 

CLIENT CODE: ENSCI 

LAB 1D : ,86030843 86030844 86030845 86030846 
P A M l 3 E R  DATE RECEIVED: 03/29/86 03/28/06 03/28/06 03/28/84 
-----------_------*------------------------------------------------------------- 

PH - LAB 
FLASH POINT, c . c .  
C Y W I  DE 
SULF I DES 
BAR1 UM 
BERYLL I Ul 
CAOM I LM 
CHROMf ul 
' =AD 

W I R Y  
~ r a  CKEL 
SELENI LRI 
S I LVER 
CRESOL 
PPCTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORM 
DICHLOROFLUOR@4ETME 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETaJE 
METHYLENE CHLORIDE 
TETRACHLORO~HYLENE 
TOLUENE 
TRI CHLOROETWIE 
TRICHLORORHYLENE 
TRICHLOROFLUOROETW4E 
TRICHLOROFLUOROHETME 
WINO PYRIDINE 
D l  ETHYL ETHER 
ETHYLENE OX I DE 
FOWLDEHYDE 
HYDRA2 IN€ 
PYRIDINE 
AQOCLOR 1016 

CLOR 1221 

7.00 5 26C 
) I 40  F 
(1 -0  pprn 
(1.0 ppn 
17.0 pprn 
(2.0 ppin 
2.72 ppm 
37.5 ppn 
141 pprn 
(1.0 ppm 
9.72 ppm 
(0.2 ppm 
( 1  .o ppm 
( 1  PPm 
(1  PPm 
( 1  PPrn 
(1 P P  
(1 PPm 
(1  PPm 
(1 PPm 
( 1  PPm 
( 1  P P  
( 1  PPm 
( 1  PPm 
(1 PPfn 
( 1  PPm 
(1 PPm 
( f  PPm 
(1 PPm 
(1  PPn 
( 1  PPm 
(1 PPrn 
{ f  PPm 
(1 Pvm 
(0.5 pprn 
(0.5 ppnr 

6.61 5 24C 
) I40  F 
(1.0 ppm 
(1 .O ppn 
142 ppn 
(2.0 pprn 
2.88 pprn 
19.8 ppm 
331 ppm 
(1.0 ppm 
16.2 pprn 
(0.2 ppm 
(1.0 pprn 
(1 P V  
(1  PPm 
( 1  PPm 
< i  pprn 
( 1  PPn 
(1 PPm 
(1  PPm 
(1 PPm 
(1 PPm 
(1  PPm 
(1 PPfQ 
(1 PPO 
(1 PPn 
(1 PPm 
(1 PPm 
(1  PPm 
(1 P P n  
(1 PPrn 
(1 PPm 
(1  PPm 
(1 pvm 
(0.5 ppm 
(0.5 pprn 

6.40 9 24C 
) I40 F 
(1.0 ppn 
(1 .o ppm 
380 ppm 
(2.0 ppn 
1.16 ppm 
63.1 pprn 
508 ppm 
(1.0 ppn 
5.12 pprn 
(0.2 pprn 
(1.0 pprn 
(1 PPm 
(1 PPm 
(1 PPn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPn 
(1  FPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1  PPm 
(1  PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1  PPm 
(1 PPrn 
(0.5 pprn 
(0.5 ppn 

7.50 5 24C 
) I40 F 
(1.0 ppn 
(1.0 ppn 
14.1 pprn 
(2.0 pprn 
(0.20 ppn 
9.42 ppn 
42.5 pprn 
(1 .D ppm 
3.92 pprn 
(0.2 pprn 
(1.0 ppm 
(1 PPm 
(1 PPm 
(1  PPn 
(1 PPm 
(1, PPm 
(1 PPrn 
(1 PPrn 
(1 PPm 
(1 PPm 
(1  PPrn 
( 1  PPrn 

PPn 
( 1  PPn 
(1  PPrn 
(1 PPn 
(1  PPrn 
(1 Pplrr 
(1 PPn 
( 1  PPn 
(1 PPn 
(1 PPn 
(0 .J ppm 
(0.5 ppm 



Engineering Consulting 
Chemical Andy sis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certification Number 10120 
CLIENT: ENVIRWIEHTAC & SAFFP( DESIGNS, INC 

P.O1 BOX 341313 DATE: 04/08/06 
MEMPHIS , lN 38184 

COMACT:  MR. J ,  SPEAKMAN, PhO, PE 

--- - 

SAMPLE I D  : B6 Ci C2 C 3 

LAB I D  : 86030843 86030844 86030845 86030846 
PARAMETER DATE RECEIVED: 03/28/86 03/28/86 03/28/06 03/28/86 
---------------------------------------------------------"--------------=------- 

AROCLOR 1232 
GROCLOR I242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
ARQCLQR 1262 

(0.5 ppm (Q,S ppn (0.3 ppm (0.3 pprn 
(0.5 pprn (0.3 ppm (0.5 ppm ( 0 . 3  pprn 
(0.5 ppm (0.3 ppm (0.5 ppn (0.5 ppm 
(0.5ppm (O.Sppm <O.Sppn (0.5ppm 
(0  .S pprn (0.5 ppn (0.3 ppm (0.5 ppm 
{O,Sppm (0 .5ppn  (0 .5ppn  (0,Sppm 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certification Number 10120 

CLIENT: P I V I R M E N T A L  & S A F m  DESIGNS, 1NC 
P.O. BOX 341315 DATE r w 8 6  
MPtPHl S , M 38184 

CONTACT: MR. J .  S P E A W ,  PhD, PE RELEASED 

CLIPCT CODE: ENSA ................................................................................ 
M P t E  I D  : C4 C5 D 1 D 2 

LAB I D  : 860 30847 86030848 86030849 06030850 
P A M E T E R  DATE RECEIVED: 03/28/84 03/28/86 03/28/84 03/28/86 -------------------------------------------------------------------------------- 
PH - LAB 
FLASH POINT, c . c .  
CYCYJl DE 
SULFIDES 
BAR1 U1 
BERYLLI CM 
CADM1U.I 
CHRWI Ul 
LEAD 
MERCURY 
N l  CKEL 
SELP(1 Ul 
S I LUER 
CRESOL . 
PENTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORM 
DICHLOROFLUOR~ETHCrJE 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
PIETHYLENE CHLORIDE 
TETRACHLOROETHYLENE 
TOLUENE 
T R I C H L O R O f f M E  
TRICHLORO~HYLENE 
TRICHLOROFLUORO€rtME 
TRICHLOROFLUORUiTTFWE 
AMINO PYRIDINE 
mrmt ETHER 
ffHYLENE WIDE 
FOWLDEHYDE 
HYDRA2 I N €  
ff R I  DINE 
4ROCLOR 1016 
AROCLOR 1221 

7.20 5 24C 
)I40 F 
(1.0 ppm 
(1.0 pprn 
13.0 pprn 
(200 ppm 
1.54 p p n  
3.09 ppm 
96.8 pprn 
1.6 ppm 
3.60 ppm 
<0.2 p p n  
(1.0 ppm 
(1 PPm 
(1 PPm 
(1 FPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 Ppm 
(1 PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
(0.5 pprn 
(0.5 ppm 

7.70 S 26C 
)I40 F 
< I  .O ppm 
(1.0 ppm 
22.5 ppm 
(2.0 ppm 
1.24 p p n  
23.8 ppm 
131 pprn 
< 1  .o pprn 
9 -58 ppm 
(0.2 pprn 
(1.0 ppm 
< 1  PPm 
( 1  PPrn 
( f  PPrn 
( 1  PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPrn 
( 1  PPn 
< 1  PPm 
(1 PPn 
(1 PPn 
(1 PPn 
( 1  PPrn 
(1 PPrn 
(1 PPm 
(1 PPm 
(1  PPm 
< f  PPrn 
(1 PPm 
(1 PPrn 
(0.5 ppm 
(0.5 ppm 

6.00 5 24C 
)I40 F 
(1.0 p p n  
(1 .O ppm 
23.5 ppm 
(2.0 ppm 
1.81 pprn 
16.8 ppm 
75.1 pprn 
(1.0 ppm 
8.42 pprn 
(0.2 pprn 
(1 .o pprn 
(1 PPrn 
(1 PPm 
( 1  PPrn 
( 1  PPm 
(1 PPm 
( 1  PPrn 
< 1  PPrn 
(1 PPm 
( 1  PPm 
(1 PPrn 
( 1  PPrn 
( 1  PPm 
(1 PPm 
{ f  PPrn 
(1 PPrn 
(1 PPflr 
( 1  PPm 
(1  PPrn 
(1 PPm 
( 1  PPrn 
(1 PPm 
(0.3 pprn 
(0.5 p p n  

7.20 b 26C 
)I40 F 
(1.0 ppm 
(1.0 p p n  
55.3 pprn 
(2.0 pprn 
3.46 ppm 
31.2 ppm 
100 ppm 
(1.0 ppm 
15.0 pprn 
(0.2 ppm 
(1.0 ppm 
(1 PPB 
(1 PPm 
(f PPrn 
(1 PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPrn 
(1 PPn 
(1 PFm 
(1 PPm 
(1 PPm 
( 1  PPrn 
(1 Ppm 
(1 PPm 
(1 PPn 
(1 PPm 
(1 PPm 
(1 PPrn 
<0.5 pprn 
(0.5 ppm 



En peering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River R o d  P.O. Box 30712 
Charleston, S .C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-8171 

Laboratory Certification Number 10120 

C L I E M :  WIRUWPFTAL & SAFETY DESIONSI INC 
P.O. BOX 341315 DATE: 04/10/86 
HMPH I S , TN 38184 

C O M A C T :  MR. J ,  S P E A M ,  PhD, PE 

LA0 I D  : 86030847 85030848 86030849 86030850 
PClRMlETER DATE RECEIVED : 03/28/86 03/28/06 03/28/06 03/28/86 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1234 
AROCLOR 1260 
AROCLOR 1262 

(0.5 ppn (0.5 ppn (0.5 ppn (0.5 ppm 
(0.5ppm ( 0 . 5 p p n  {O.Sppn <Oo5ppm 
(0 .5  ppm {O.S ppm (0.5 ppm (0.5 ppm 
(0.5ppm 2.0ppm (0.5pprn (0.5ppm 
(O.Sppn (O.5ppn <O.Sppm <D.Sppm 
(0.5 ppm (0.5 ppm (0.5  ppm (0.5 ppm 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charlaton, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-8171 

Laboratory Certification Number 101 20 

CLIENT: EEIVIRONMENTAL & SAFETY DESIGNS, INC 
P.0, BOX 341315 DATE : 04/10/84 
MP1PH I S , TN 38184 

CONTACT: MR. J. S P E A W ,  PhD, PE 

CLIENT CODE: ENS4 ................................................................................ 
M P L E  I D  : 03 D4 0 5 SP 1 

LA0 I D  : 86030851 86030852 86030053 86030854 
PARCIM€fER DATE RECEIVED: 03/28/86 03/28/06 03/28/86 03/28/86 ................................................................................ 
PH - LA0 
FLASH POINT, c . C .  

CYANIDE 
SULFI DES 
BAR1 UI 
BERYLL l Ul 
CADMI UI 
CHROMI LIM 
LEAD 
MERCURY 
N I CKEt  
SELENl Vl 
Sl LVER 
CRESQL 
PWACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORH 
DICHLOROFLUOROHET~E 
EWYLENE DICHLORIDE 
METHYL ETHYL KETONE 
HETHYL ISOBUML KETONE 
METHYLENE CHLORIDE 
Tf3REICHLOROffHYtP(E 
TOLUENE 
TR I CHLOROETME 
TRICHLOROETHYLDJE 
TRICHLOROFLUORORME 
TRICHLOROFLUOROnOME 
AMINO PYRIDINE 
D l  ETHYL ETHER 
ETHYLENE OX1 DE 
FOmLDEHYDE 
HYDRA2 INE 
PYRlDlNE 
AROCLOR 1016 
AROCLOR 1221 

7.00 5 24C 
) I40  F 
(1.0 pprn 
(1  ,O pprn 
31 .9 pprn 
(2.0 ppm 
2.78 ppm 
70.3 pprn 
162 ppm 
(1.0 ppm 
13.8 pprn 
(0.2 ppra 
(1 * o  ppm 
(1 Pvn 
(1  PPm 
(1 PPrn 
( 1  PPm 
(1 PPm 
(1  PPm 
(1 Ppm 
(1  PPrn 
( 1  PPm 
(1 PPm 
(1 PPm 
(1  PPm 
(1 PPm 
(1 PPm 
( 1  FPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(1  PPm 

PPm 
(1 PPm 
( 0 .5  pprn 
(0.3 pprn 

6.88 5 24C 6.11 5 24C 
) I40  F )I40 F 
(1.0 ppn <1.0 ppm 
(1 , O  pprn (1.0 ppn 
24.8ppm 26.7ppm 
(2.0 pprn (2.0 pprn 
8.70 pprn 3.10 pprn 
38.3 pprn 31.8 pprn 
90.6 pprn 81 .a ppm 
(1.0 pprn (1.0 ppn 
15.4 pprn 12.4 pprn 
(0 .2ppn < 0 . 2 p p n  
(1.0 pprn (1.0 pprn 
(1 PPm (1 PPm 
(1  PPm (1  PPm 
( 1  PPm (1 PPm 
(1  PPrn (1 PPm 
(1 PPm (1 PPm 
(1 PPm (1 PPrn 
( 1  PPrn (1 PPm 
(1  PPm PPm 
(1 PPm (1  PPm 
( 1  PPn (1 PPm 
( 1  PPrn ( 1  PPm 
(1 PPm (1 PPm 
(1 PPm (1 PPrn 
(1  PPm ( 1  PPm 
(1  PPm (1 PPm 
(1 PPrn (1 PPm 
(1 PPrn (1 PPn 
(1  PPm (1  PPm 
(1 PPm (1 PPm 
(1 P P n  (1 PPm 
( 1  PPrn (1 PPn 
( 0 . 5 ~ ~ 1 ~  (O.5ppm 
(0.5 ppm (0.3 pprn 

7.10 5 25C 
) I40 F 
(1.0 ppn 
<1 . O  ppm 
13.5 pprn 
(2.0 ppm 
2.23 pprn 
24.0 pprn 
126 pprn 
(1.0 pprn 
14.0 ppm 
(0.2 pprn 
(1.0 pprn 
( 1  PPm 
( 1  VPm 
( 1  PPm 
(1  PPrn 
(1  PPm 
( 1  PPrn 
( 1  PPrn 
(1 PPm 
(1 PPm 
(1  PPm 
(1 PPm 
(1 PPm 
(1 PPn 
(1 PPm 
(1 PPrn 
(1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
(0 .5  pprn 
(0.5 ppm 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
t 3 13 Ashley River Road P.O. Box 30712 
Charlaton, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-8 171 

Laboratory Certillcation Number 101 20 
C L l E M :  MIR[EMENTAL & SAFEM DESIGNS, INC 

P.0. BOX 341315 DATE: 04/10/86 
MEMPHIS , M 38184 

CONTACT: MR. J .  S P E A W ,  PhD, PE 

LAB I D  : 86030851 06030852 86030853 86030054 
P A M E T E R  DATE RECEIVED: 0 W 2 W 8 d  03/28/06 03/28/06 03/28/06 -------------------------------------------------------------------------------- 
ARUCLOR 1232 
AROCLOR t 2 4 2  
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 12d0 
AROCLOR 1262 

( 0 . 5  pprn ( 0 . 3  ppm {0 .5  ppn ( 0 . 5  ppm 
( 0 . 5  pprn ( 0 . 5  ppm (0.9 ppm <0.5 ppm 
<O.5 ppm (0.5 ppm ( 0 . 5  ppm (0.5 ppm 
<O.Sppm <O.Sppn  <0.5ppcn 3 . 3 p p n  
(0 .5  pprn (0.5 ppm (0.5 Rpm ( 0 . 5  pprn 
( 0 . S p p m  (O.Sppm (0 .5pprn  ( 0 . 5 p p m  



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Rod P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-817 1 

Laboratory Certification Number 10120 

CLIENT: PFSIRCWENTAL & SAFEM DESIGNS, INC 
P.O. HOX 341315 
M M P H  I S , TN 38184 

CONTACT: MR. J .  SPEAKHAN, PhD, PE RELEASED 
PE , PHD 

CLIENT CODE: ENS4 ............................................................................... 
SCmPLE I D  : SP2 SF3 SP4 SP5 

LAB I D  : 86030855 86030856 86030857 060 30 858 
P A M E T E R  DATE RECEIVED: 03/28/06 03/28/06 03/28/06 03/28/86 ................................................................................ 
PH - LAB 
FLASH POIHT, C . C .  

CYAN1 DE 
SULFIDES 
BCIRIW 
BERYLL I Ul 
CADMIUM 
CHROMI Ul 
LEAD 
MERCURY 
N l  CKEL 
SELENI Ul 
S I  LVER 
CRESOL 
PENTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORM 
DICHLOROFLUORUlETkWE 
ETHYLENE DICHCORIDE 
ME'THYL nwL KETONE 
METHYL 1 SOBUTYL KETONE 
METWLENE CHLORIDE 
TETRCSCHLOROETHYLP(E 
7 OLUrnE 
TRICHLOROETME 
TRlCHLOROETHYLENE 
TRICHLOROFLUOROETW4E 
TRICHCOROFLUQR~€TME 
WINO PYRI DINE 
DIETHYL ETHER 
ETHYLENE OX I DE 
FOWLDEHYDE 
HYDRA2 JNE 
W R I D I N E  
&ROCLOR 1016 
AROCLOR 1221 

6.20 b 24C 
)I40 F 
(1.0 p p n  
(1.0 p p n  
13.5 ppm 
(2.0 pprn 
0.56 ppm 
8.00 pprn 
7.39 pprn 
(1 .O  pprn 
4.19 pprn 
(0.2 ppm 
(1.0 ppm 
6.2 pprn 
3.5 pprn 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 Porn 
(1 PPm 
(1 PPm 
(1 Pvm 
( 1  PPm 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(0.5 pprn 
(0.5 ppm 

7.50 § 24C 
)I40 F 
(1.0 ppm 
(1 .O p p n  
22.7 pprn 
(2.0 ppm 
0.91 ppm 
21.9 ppm 
2400 ppm 
(1.0 ppm 
4.27 pprn 
(0.2 pprn 
(1.0 pprn 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 VPn 
(1 PPm 
(1 ppm . 

(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPrn 
( f  Pvm 
( 1  PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPrn 
( 1  PPm 

Ppm 
( 1  PPm 
(0.5 ppm 
(0.5 pprn 

7.70 3 24C 
)I40 F 
(1.0 ppn 
(1.0 p p n  
57.2 pprn 
(2.0 pprn 
1.63 ppm 
18.3 ppm 
506 pprn 
(1.0 ppm 
8.10 pprn 
(0.2 p p n  
(1.0 pprn 
(1 PPm 
( t  PPm 
(1 PPrn 
< I  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPrn 
(1 PPrn 
(1 PPm 
< I  PPn 
(1 PPrn 
(1 PPrn 
( 1 PPfR 
( 1  PPrn 
(1 PPm 
(1 PPrn 
(1 PPm 
( 1  PPn 
(1 PPrn 
(1 PPm 
(0.5 ppm 
(0.5 ppm 

7.30 1 24C 
)I40 F 
( 1  .o ppm 
(1.0 p p n  
35.0 pprn 
(2.0 p p n  
1.20 ppm 
17.8 ppm 
369 pprn 
(1 .0  pprn 
6.73 ppm 
(0.2 pprn 
(1.0 pprn 
( 1  PPrn 
( 1  PPm 
(1 PPm 
( f  PPm 
( 1  PPm 
(1 PPm 
(1 PPn 
(1 PPrn 
( 1  PPm 
(1 PPm 
( 1  Ppm 
(1 PPm 
( 1  PPn 
(1 PPm 
(1 PPm 
(1 VPm 
(1 PPrn 
(1 Pvm 
< f  PPm 
(1  PPm 
(1 PPm 
(0.5 pprn 
(0.5 pprn 



Enpeering Consulting 
:hemica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley Riwr Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-8171 

Laboratory Certification Number 10120 

CLIENT: E M I I R M E N T A L  & SAFETY DESIGNS, I N C  
P .O .  8[3X 341335 M E :  04/10/86 
M M P H I  S , TN 38184 

CONTACT: MR. J .  S P E A W ,  PhD, PE 

-----------------_---------------------------*---------------------------------- 

W P L E  I D  : SP2 SP3 SP4 SPS 

LAB I D  : 86030855 84030856 86030857 86030858 
PClRAMETER M E  RECEIVED: 03/28/86 03/28/81 03/28/86 03/28/86 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

(0.5 ppm (0 .S ppn (0 .S ppm (0.5 P P ~  
<O.Jppn <O.Spprn  {O.Sppm { O . S P P m  
2.9 ppm (0.5 ppm (0.5 ppn (0 .5  ppm 
(0.5 ppn (0.3 ppm (0-5  ppn 1.7 P P ~  
<0.5 ppm (0.5 ppm (0.3 ppm (0.S pprn 
(0.5pprn (0.5ppm (O.Spprn (0.3ppm 



C n g i n e e ~ g  Consulting 
iemicd Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-817 1 

Laboratory Certification Number 101 20 

CLI ENF: EMIIRONMEMAL 8 SAFETY DESIGNS, INC 
P.O. BOX 341315 DATE: 04/10/86 
MEIIPH I S , TN 38184 

CLEnACl:  MR. J .  S P E A W ,  PhD, PE 

CLIENT CODE: ENS4 
3----------------------------*-------------------------------------------------- 

W P L E  I D  : SP6 SF7 SP8 SP9 

LAB 1 D : 86030859 86030860 86030861 86030 862 
PCIMETER DATE RECEIVED : 03/28/86 03/2W86 03/28/96 03/28/06 
----------1-------3------------------------------------------------------------ 

PH - LAB 
F U S H  P O I M ,  C . C .  

CYANIDE 
SULF I DES 
9ARIU'l 
BERY LL I Ul 
CADM I l R l  
SHROMI Ul 

'AD 
.RCURY 

Nl CKEL 
SELMI W 
Sf LVER 
CRESOL 
PENTACHLOROPHENOL 
CARBIXJ TETWICHLORIDE 
CHLOROFORM 
DICHLOROFLUORWETW4E 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
HETHY L I SOBUTYL KnONE 
METHYLENE CHLORIDE 
TETRACHLOROETHYLENE 
TOLUENE 
TRl CHLOROETHANE 
TRICHLOROETHYLENE 
T R I CHLOROFLUOROETWE 
TRrCHLOROFtUOROMETwE 
AMINO PYRIDINE 
DIETHYL ETHER 
ETHYLENE OXIDE 
FORMLDEHYDE 
HYDRA2 INE 
PYRIDItdE 

7CLOR 1016 
JCLOR 1221 

7.10 5 24C 
) I 4 0  F 
(1.0 pprn 
(1.0 ppm 
56.2 ppm 
(2.0 pprn 
1.57 ppm 
19.7 ppm 
323 pprn 
(1.0 pprn 
9.33 ppm 
(0.2 pprn 
(1.0 ppm 
( 1  PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 

PPm 
( 1  PPrn 
( 1  PPm 
( 1  PPm 
(1 PPn 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
( 1  PPrn 
(1 PPm 
(0.5 pprn 
( 0 . 5  pprn 

7.35 5 24C 
) I 4 0  F 
(1 .o ppm 
(1 .O ppm 
41.7 pprn 
(2,O ppm 
0.92 ppm 
32.0 pprn 
774 pprn 
(1.0 pprn 
4.10 ppm 
(0.2 ppm 
(1.0 pprn 
( 1  PPm 
(1 PPrn 
(1  PPm 
(1 PPm 

PPm 
( 1  vm 

Ppnr 
( 1  PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPrn 
(1  PPm 
( 1  PPm 

PPm 
(0.5 pprn 
(0.5 pprn 

8.28 f 25C 
) I 4 0  F 
(1.0 ppln 
<1 a0 ppm 
50.1 pprn 
(2.0 pprn 
1.16 pprn 
18.2 ppm 
293 pprn 
(1.0 pprn 
11.5 ppm 
(0.2 pprn 
(1 .O pprn 
(1 PPm 
( 1  PPm 
( 1  PPrn 
( 1  PPm 
( 1  PPm 
(1 PPrn 
(1  pPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
(1 PPrn 
(1  PPm 
< f  PPn 
( 1  PPm 
(1 PPm 
( 1  PPrn 
(1  PPm 
(1 PPm 
(1 PPm 
(1 PPm 

PPm 
(0.5 pprn 
(0.5 pprn 

0.30 § 2 5 C  
) I 4 0  F 
( 1 , O  pprn 
( 1 , O  pprn 
12.9 pprn 
(2.0 ppm 
0 -72 ppm 
10.6 ppn 
77.6 pprn 
(1.0 pprn 
2.39 ppm 
(0.2 ppm 
(1.0 ppm 
(1 PPrn 
(1  PPrn 
( 1  PPtR 
(1  PPm 
(1 PPra 
( 1  PPm 
( 1  PPm 
( 1  PPrn 
( 1  PPm 
(1  PPm 
(1 PPn 
(1  PPm 
( 1  PPm 
( 1  PPrn 
( 1  PPn 
(1  PPrn 
(1  PPrn 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
<O .5 ppn 
(0.5 pprn 



Engineering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charles ton. S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-8171 

Laboratory Certification Number 10120 
C L I W :  WIROFC1ENTAL & SAFETY DESIGNS, INC 

P . 0 .  BOX 341315 DATE: 04/10/86 
MEMPH I S , TN 38184 

CONTACT: MR. J. S P E A W ,  PhD, PE 

LAB 1D : 86030859 86030860 86030861 86030862 
PARAMETER DATE RECEIVED: 03/28/86 03/28/86 03/28/86 03/28/86 
-------*---------*-----------*-----------"-------------------------------------- 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

(0.5 ppm (0.5 pprn (0.5 pprn (0.5 pprn 
(0.5ppm (O.3ppn (O.3ppm (0.5ppm 
(O.5ppm (O.5ppm (0.5ppm (0.5ppm 
(0.5 pprn (0.5 ppm 1.9 pprn (0 .5  ppm 
(0.5 ppm (0.5 ppm (0.5 pprn {O.S ppm 
(0.3ppm (0.5ppm <0.5ppm {On5ppm 



Enpeering Consulting 
Chemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston. S.C. 29417 

Phone (803) 556-817 I 

Laboratory Certification Number 10120 

CLIEM: ENUIRUWENTAL & SAFETY DESIGNS, INC 
P . 0 .  SOX 341315 DATE : 0411 0/86 
MMPH I S M 38184 

C W A C T :  MR. J .  S P E A M ,  PhD, PE 

CLIENT CODE: EN9 
----------3-_------------------------------------"------------------------------ 

W P L E  I D  : SF10 SP11 SP12 

LAB I D  : 86030863 86030864 86030865 
P A M E T E R  OATERECEIVED: 03/28/86 03/28/86 03/28/86 
-_-------------------------*---------------------------------------------------- 

PH - tAB 
FLASH POINT, C . C .  

CYPIJ I DE 
SULFIDES 
WRIUI 
BERYLL lU l  
CADMI UI1 
CHROM I lffl 
LEAD 
MERCURY 
N 1 CKEL 
SELENI MI 
S I  LVER 
CRESOL 
PENTACHLOROPHMOL 
CARB(E( TETRACHLORIDE 
CHt OROFORn 
DICHLOROFLUORWETHANE 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUML KETONE 
METHYLENE CHLORIDE 
TETRACHLORDETHYLENE 
TOLUENE 
TRICHLOROETWNE 
TRICHLOROETHYLENE 
T R I C H t O R O F L U O R O f f ~ E  
TR ICHLOROFLUOR~ETME 
AMINO PYRIDINE 
DIETHYL ETHER 
ETHYLENE OXIDE 
FOW.1ALDEHYDE 
HY DRAZ I NE 
PYRIDINE 
ARDCLOR 1016 
AROCLOR 1221 

8.20 § 24C 
) I 4 0  F 
(1.0 ppm 
( 1  . o  ppm 
30.7 pprn 
(2.0 pprn 
1.30 pprn 
18.0 pprn 
82.1 pprn 
(1 .O ppm 
7.29 ppm 
(0.2 pprn 
(1.0 pprn 

PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
( 1  PPm 
( 1  PPn 
(1  P?m 
< I  PPm 
( 1  PPrn 
( 1  PPrn 
( 1  PPm 
( 1  ppm 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPn 
( 1  PPm 
(1 PPm 
(1 PPrn 

PPrn 
(0 .5  ppm 
(0.5 pprn 

8.18 5 24C 
) I 4 0  F 
(1  .0 ppm 
(1 .O ppm 
33.9 pprn 
(2.0 ppm 
3.69 ppm 
18.3 ppn 
737 pprn 
( 1  .O pprn 
7.98 pprn 
( 0 . 2  pprn 
(1.0 pprn 
(1 PPm 
( 1  PPm 
( f  PPm 
(1 PPfn 
(1  Porn 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 

PPrn 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
( 1  PPm 
( 1  PPm 

PPm 
( 1  PPa 
( 1  PPm 
( 1  PPm 
(0.5 ppm 
(0.5 pprn 

7.40 9 24C 
) I 4 0  F 
(1.0 ppm 
(1.0 pprn 
20.4 ppm 
(2.0 ppm 
1.32 ppm 
14.3 pprn 
222 pprn 
(1.0 pprn 
6.87 pprn 
(0.2 pprn 
(1  .o ppm 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPR 
(1 PPrn 
( 1  PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPn 
(1  PPm 
(0.5 pprn 
(0.5 pprn 



Fngintcring Consulting 
zmical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certification Number 10120 

CLIENT: W I R W E N T A L  & SAFETY DESIGNS, INC 
P.O. BOX 341315 M E :  04/10/86 
HEMPHI S , TN 38184 

CONTACT: MR. J.  S P E A W ,  PhD, PE 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
aROCLOR 1260 
AROCLDR 1262 

( 0 . 5  ppm (0.5 ppn (0.5 pprn 
( 0 . S p p m  (0 .Spprn  <O.Sppm 
(0.5 ppn ( 0 . 5  pprn <O.S ppm 
( 0 . 5  ppm (0.5 ppm (0.5 ppn 
(O.Sppm <O.Sppm < O . S ~ p r n  
<o .Sppm < 0 , 5 p p n  ( 0 . 5 p p m  



Subsequent to Partial Closure 

Completed 1986 

Cold Storage Warehouse (Building #193) 
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DEPARTMENT OF THE N A V Y  
C H A R L E S T O N  N A V A L  S H I P Y A R D  

N A V A L  BASE 

CHARLESTON S C 29408 

Mr. David C .  P r i c e .  P . E .  
S o u t h  C a r o l i n a  D e p a r t m e n t  o f  H e a l t h  
a n d  E n v i r o n m e n t a l  C o n t r o l  
B u r e a u  o f  S o l i d  a n d  H a z a r d o u s  W a s t e  
2600  B u l l  S t r e e t  
C o l u m b i a ,  SC 2 9 2 0 1  

IN REPLY REFER T D  - 

5090 
Se r  4 6 1 / 1 7 2  

R E :  C h a r l e s t o n  N a v a l  S h i p y a r d  
C h a r l e s t o n  C o u n t y  
EPA I D  # S C 0 1 7 0 0 2 2 5 6 0  

D e a r  Mr. P r i c e :  

P a r t i a l  c l o s u r e  o f  t h e  P u b l i c  W o r k s  s t o r a g e  y a r d  h a s  b e e n  
c o m p l e t e d .  A t t a c h e d  a r e  t w o  c o p i e s  o f  t h e  c e r t i f i c a t i o n  d o c u m e n t  
f o r  y o u r  r e v i e w .  

C o n s t r u c t i o n  o f  a  c o l d  s t o r a g e  w a r e h o u s e  a d d i t i o n  i s  s c h e d u l e d  t o  
begin o n  A p r i l  6 ,  1987 o n  t h i s  s i t e .  T h e r e f o r e .  w e  request a n  
e x p e d i e n t  r e s p o n s e  o f  c o n c u r r e n c e  f r o m  y o u r  d e p a r t m e n t  s o  n o  
g o v e r n m e n t  d e l a y s  w i l l  b e  i n c u r r e d .  

I f  y o u  h a v e  a n y  q u e s t i o n s ,  c o n t a c t  J o h n  S n e e d  o r  A l a n  S h o u l t z  a t  
(803) 743-5519.  

S i n c e r e l y .  

D.  H .  HINES 
C a p t a i n ,  U S N  
Commander, 
C h a r l e s t o n  N a v a l  Shipyard 

E n c l :  
(1)  C l o s u r e  C e r t i f i c a t i o n  ( 2 )  

J Copy t o :  
Commanding Officer. 
S o u t h e r n  D i v i s i o n  
N a v a l  Facilities E n g i n e e r i n g  Command ( C o d e  1 1 4 )  

___L 



FOR 
PARTIAL CLOSURE OF THE 

HAZARDOUS WASTE STORAGE YARD 
CHARLESTON NAVAL SHIPYARD 

CHARLESTON, SOUTH CAROLINA 

I certify that I have personally reviewed the following plans for closure of the 
Hazardous Waste Storage Yard at the Charleston Naval Shipyard in Charleston, South 
Carolina. 

v 
. . .  

Z,"b'E; P d S h a l n  aSEiInt.ZSt;tusFe%i 
Environmental Control in a letter from Mr. David Price to hk. J.W. Sneed, dated 
October 22, 1986; 

Section 02099 of Navy Plans and Specifications for Construction Contract No. 06- 
86-0589 entitled -us Waste Storape Y a r M C l o s u r e  Ph. 

On March 20,1987 I had a telephone conversation with Mr. Mark Taylor of the 
Southern Division Naval Facilities Engineering Command concerning the above referenced 
closure plans. During that conversation, Mr. Taylor informed me of the established 
contaminant threshold limits which had been approved by the South Carolina Department 
of Health and Environmental Control. 

Sampies were collected on February 3,4,6, 13,24,25, 1987 and March 2,3,4,6, 
9, 1987 by General Engineering Laboratories field personnel in accordance with the 
approved plans. The sample locations rue indicated in Drawing No. 1. These samples 
were analyzed by General Engineering Laboratories analytical personnel in accordance with 
the approved plans. The results of the analyses are attached herewith. 

Based on my review of the sampling procedures, comparison of the analytical data 
with established threshold limits, and conversations with fieId technicians, I certlfy that 
parual closure of the Hazardous Waste Storage Yard has been accomplished in accordance 
with the above referenced closure plans and specifications. 

Date: 31z3(k+ 

b M k  Owner: 

D. H. Hines, Capt, USN 
Commander 

fc: aewc032087 



,' 
Fngineenng Consultrng 
,'hemica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 293 17 

Phone (803) 556-8 17 1 

Laboratory Certification Number 10120 

C L I E M :  ANDERSON E X C A V A T I N G  & WRECKING C O .  
1824 SO. 2 0 t h  STREET DATE: 02/06/87 
OMAHA , N E  68106  

CONTACT: MR. L M  L .  L E V E L L  

CC/FC : AEWC/AEWC 1 
-----------------------------*-------------------------------------------------- 

SAMPLE I D  : A-1  A - 2  

LAB I D  : 87020117 87020118 
PARAMElER DATE RECEIVED: 02/03/87 02/03/87 

BARI1Al 
CAcH'lI1P1 
CHROMIUM 
LEAD 
A C I D  DIGESTION 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1 2 3 2  
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1 2 6 0  
AROCLOR f 2 6 2  
EXTRACT I Ct-4 & CU'JCENTRATI ON 

34 .8  ppm 
0.38 ppm 
6.73 ppm 
15.6 pprn 
YES 
( 1 . 0  ppm 
( 1 . 0  pprn 
( 1  PPm 
( 1  PPm 
( 1  PPn 
(1  PPm 
( 1  PPm 
( 1  PPm 
( 1  PPm 
(1  PPm 
YES 

23.6 pprn 
0 . 2 0  pprn 
9.33 pprn 
19.6 ppm 
YES 
( 1 . 0  pprn 
( 1 . 0  ppm 
(1 PPm 
(1  PPm 
(1 PPm 
( 1  PPrn 
( 1  PPrn 
( 1  PPrn 
( 1  PPrn 
( 1  PPrn 
Y E S  



Fngineering Consulting 
hemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston, 9 .C. 29407 Charleston. S.C. 294 17 

Phone (803) 556-817 1 

Laboratory Certification Number 101 20 

CLIENT: ANDERSON E X C A V A T I N G  b: WRECKING CO. 
1824 SO. 20 th  STREET DATE : 02/06/87 
[)HAHA , NE 68106 

CONTACT: MR. W L .  LEVELL 
,' GEORGE d. GREEN€ PE ,PHD 

CC/FC: AEWC/AEWCl 

SAMPLE I D  : AREA 2 AREA 2 
SAMPLE H l  SAMPLE 4 2  

V I B  I 0  : 87020163 87020164 
PARAMff ER DATE RECEIVED: 02/04/87 02/04/87 

BAR I Ul 
C A D M I U l  
CHROMI Utl 
LEAD 
A C I D  DIGESTIW 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR lOld 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACT I IXJ & CONCENTRAT I ON 

16.0 p p n  
0.40 pprn 
2 4 . 5  pprn 
403 pprn 
YES 
(1.0 pprn 
(1.0 pprn 
(1 PPrn 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
(1  PPm 
( 1  PPm 
(1 PPm 
YES 

17.4 pprn 
0 -79 pprn 
18.7 pprn 
50.6 pprn 
YES 
(1.0 pprn 
(1.0 pprn 
(1 PPrn 
(1 PPm 
(1  PPm 
(1 PPm 
(1  PPrn 
(1 PPm 

PPm 
(1 PPm 
YES 



Fngineering Consulting 
'Ilernical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 293 17 

Phone (803) 556-817 1 

Laboratory Certification Number 10120 

CLIENT: ANDERSON E X W T I N G  & WRECKING CO. 
1824 SO. 20 t h  STREET DATE: 02 /09 /87  
OFlAHA , NE 68106 

CONTACT: MR. LAENY L .  LNELL 

CC/FC : AEWC/ARJCl ................................................................................ 
W P L E  I D  : STA. 100 S f A .  100 STA. 100 STA. 100 

AREA 1 AREA 2 ARE4 3 AREA 4 
6' 6' 6" 6 ' 

LAB I D  : 87020240 87020241 87020242 87020243 
PARAMETER DATE RECEIVED: 02/06/87 02/06/87 02/06/87 02IOU87 
----------------------------------------------------**-------------------------- 

BARIIJM 
CADMI Ull 
CHROMI WI1 
L €AD 
ACID DIGESTION 
CRESOL 
PENTACHLOROPHMOL 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
DCTRAM1 IN 4 CONCENTRCITION 

22.9 ppm 
(0.20 pprn 
8.44 ppm 
26.2 pprn 
YES 
(1.0 pprn 
(1.0 pprn 
( 1  PPfn 
(1 PPm 
(1 PPrn 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1  PPm 
YES 

48.6 pprn 
(0 -20 pprn 
3.33 pprn 
50.2 pprn 
YES 
(1.0 pprn 
(1.0 pprn 
(1 PPrn 
(1 PPm 
(1  PPm 
(1  PPm 
(1 PPm 
(1  PPm 
(1 PFm 
( 1  PPm 
YES 

14.9 pprn 
0.53 pprn 
3.36 pprn 
28.5 ppm 
YES 
(1.0 ppm 
(1.0 ppm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 

PPm 
(1 PPm 
YES 

9.80 pprn 
(0.20 pprn 
4.67 pprn 
21.6 pprn 
Y ELs 
<1 , O  pprn 
(1.0 pprn 
(1 PPrn 
(1 PPm 
( 1  PPm 
(1 PPm 
( 1  PPrn 
( 1  PPm 
(1 PPm 
(1 PPm 
YES 



Tngineenng Consulting 
:hemica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River  Road P.O. B o x  307 12 
Charleston, S.C. 29407 Chwleston,P.C. 294 17 

Phone (803 556-8 17 1 

Laboratory Certification Number 101 20 

C L I E N T :  ANDERSON EXCACIATING b: WRECKING C O .  
1824 SO. 20 th  STREET DATE : 0 2/0 9/87 
OMAM , N E  68106  

CONTACT: MR. LfWY 1. L W E L L  

CC/FC: A E W W A E W C l  
----------------------------------------------------d--------------------------- 

SAMPLE I D  : STA. 100 
AREA 5 
18' 

LAB I D  : 8 7 0 2 0 2 4 4  
PARAMETER DATE RECEIVED: 02/06/87 ................................................................................ 

S A R I  CM 
CADMIUM 
CHROMl UM 
LEAD 
A C I D  DIGESTION 
CRESOL 
P E M A C H L O R O P H E N O t  
AROCLOR 1016 
AROCLQR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1 2 4 8  
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
MTRACTlON & C r n C E N T M T I r n  

21.9 ppm 
0.27 ppm 
8.04 ppnt 
40.2 ppm 
YES 
(1 .o  pprn 
( 1 . 0  pprn 
(1 PPrn 
< I  PPm 
(1 PPrn 
(1 PPm 
{1 PPm 
(1 PPn 

PPm 
( 1  PPm 
YES 



Fngineering Consulting 
:hemica1 Analysis 

Laboratory Certification Number 10120 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Bbx 307 12 
Charleston, S.C. 29407 Charleston, S.C. 293 17 

Phone (803) 556-817 1 

C L I E N T :  ANDERSON E X C A V A T I N G  & WRECKING CO. 
f 824 S O ,  20 th  STREET 
U'MHA , NE 68106 

CONTACT: MR.  LCY'bM L .  L E V E L L  

CC/FC : AEWC/AEWC 1 ........................................... 
SAMPLE I D  : AREA 3 

ST-2+SO 
50' EAST 

LAB I D  : 87020481 
PARAMETER DATE R E C E I V E D :  02/13/87 

DATE : 02/13/87 

------------------------------------- 
AREA 3 
ST-3+00 
50' EAST 
07020482 
02/13/87 

BAR1 UM 
CADMIIM 
CHROMf W I  
L E A D  
ACID D I G E S T I O N  
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACT1 ON & C W C E N T W T  1 ON 

20.0 ppm 
0 .73  pprn 
14.0 ppm 
6 6 . 9  pprn 
YES 
( 1  .0  pprn 
(1 .0  pprn 
(1  PPm 
(1  PPrn 
(1  PPm 
(1  PPrn 
( 1  PPrn 
(1  PPm 
( 1  PPm 

PPm 
YES 

14.3 ppm 
1 . l 7  ppm 
17.8 pprn 
36.0 pprn 
YES 
(1.0 pprn 
(1 .0  pprn 
(1 PPm 
(1  PPm 
(1  PVrn 
(1  PPrn 
(1  PPm 
(1  PPm 
( 1  PPrn 
(1  PPrn 
YES 



f .  
'ngineering Consulting 

'~emical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-8 17 1 

Laboratory Certification Number 10t 20 

CLIENT:  ANDERSON EXCAVATING 8 1-JRECK ING CO. 
1824 SO.  20 t h  STREET DATE: 02/25/97 
OMAHA , NE 68106 

c r 3 r . n ~ ~ ~ :  F I R .  L A r w  L .  LEUELL 

C C.,'FC : AElJC,'AE\JC 1 

S A ~ ~ P L E  I D  : AREA 4 AREA 4 
S A ~ ~ P L E  f SAMPLE 2 

LAB I D  : 8 7 0 2 0 8 2 4  8 7 0 2 0 8 2 5  
PA RAM ET E R DClTE RECEIVED: 02/24/87 02 /24 /87  

BAR I UP4 
CA DM I UM 
CHROMl UM 
LEAL! 
C R E S O L  
PENTACHLOROPHMOL 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1 2 4 2  
AROCLOR 1 2 4 8  
AROCLOR 1254 
GROCLOR 1260 
AROCLOR 1262 
EXTPACTI ON & CONCENTRATI ON 

1 8 . 9  pprn 
0 . 7 2  pprn 
32 . O  pprn 
304  pprn 
( 1 . 0  pprn 
( 1 . 0  ppm 
(1 PPm 
(1 ppm 
( 1  pprn 
( 1  PPm 
( 1  pprn 
( 1  PPrn 
( 1  PPm 
( 1  PPm 
YES 

7 . 1 7  pprn 
0 . 5 4  ppm 
26 .0  pprn 
168 ppm 
( 1 . 0  ppm 
( 1 . 0  ppm 
( 1  PPm 

PPm 
(1 PPm 
( 1  PPm 
(1 pprn 
( 1  PPm 
( 1  PPm 
( 1  PPm 
YES 



Sngineering 6onsulting 
.'hemica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston. S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certification Number 10120 

CLIENT: WDERSW EXCAVATING 6r URECKING CO. 
1824 SO. 20 t h  STREET DATE: 02/27/87 
m#WI , NE 68106 

C W A C T :  MR. L M N  L. L E V E L L  

CC/FC : AEWC/AEWC 1 
-_-__C----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SAMPLE I D  : AREA 4 AREA 4 AREA 4 AREA 4 
ST-1 +50 ST-i+SO ST-1 +50 ST-1+50 
C-3-A 18" C-3-B 6' C-3-C 6' C-3-D (5' 

LAB I D  : 87020953 - 87020954 87020955 87020956 
PARAMETER DATE RECEIVED : 02/25/87 02/25/87 02/25/87 02/25/87 ................................................................................ 

W R I U I  
cA[x.IIW 
CHROMl llM 
LEAD 
A C I D  DIGESTION 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACTION & CONCENTRATION 

23.3 pprn 
1.18 ppm 
18.8 pprn 
49.6 ppm 
YES 
(1 .O ppm 
(1 .0  pprn 
(1 PPm 
( 1  PPm 
( 1  Pvm 
( 1  pvm 
( 1  Pvm 
(1 PPm 
(1 Pvm 
(1  PPm 
YES 

13.9 pprn 
0.44 ppm 
19.1 pprn 
134 ppn 
YES 
(1.0 ppm 
(1 .o pprn 
( 1  PPm 
(1 vpm 
(1 vpm 
(1 vpm 
( 1  PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
YES 

14.5 pprn 
0.21 ppm 
(1.00 pprn 
159 ppm 
YES 
(1.0 pprn 
(1.0 pprn 
(1 Pvm 
(1 PPrn 
( 1  VPrn 
(1 PPm 
(1 PPrn 
(1 Pvm 
(1 PPm 
(1 PPm 
YES 

23.9 ppm 
3.35 ppm 
21.4 pprn 
537 ppm 
YES 
(1.0 pprn 
(1.0 ppm 
(1 VPm 
(1 PPm 
( 1  PPm 
(1 PPm 
( f  vpm 
(1 PPm 
( 1  PPm 
(1 vpm 
YES 



'ngineering Consulting 
hemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certification Number 10120 

CLIENT: ANDERSON MCAI(CIT1NG & WRECKING CO. 
1824 SO. 20th STREET DATE : 02/27/87 
(mAHA , NE 68106 

CONTACT: MR. W L. LEVELL 

CC/FC: AEWC/AEWCl 

M P L E  I D  : AREA 4 AREA 4 AREA 4 AREA 4 
ST-1+50 ST-1 + O O  ST-1 + O O  ST-1+00 
C-3-E 6' 8-2-A 18' 8-2-0 6" 8 - 2 4  6' 

LAB 40 : 07020957 07020998 87020959 87020960 
PARAMETER MTE RECEIVED : 02/25/87 02/25/87 02/25/87 02/25/87 ................................................................................ 

B A R l U 4  
CADMIW 
CHROMI ul 
LEAD 
ACID DIGESTION 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLQR 1260 
AROCLOR 1262 
EXTRACTIW & CWCENTRATION 

8.46 pprn 
0.35 ppm 
17.3 pprn 
128 ppm 
YES 
< I  . O  ppm 
(1.0 pprn 
(1 PPm 

PPm 
(1 PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1 PPm 
YES 

49.4 ppm 
1.07 ppm 
24.5 pprn 
374 ppm 
YES 
(1.0 ppm 
< I  .O pprn 
{ 1 PPrn 
(1 PPm 
( 1  PPm 
(1 PPm 

PPm 
( 3  PPm 
(1 PPm 
( 1  PPm 
YES 

15.4 pprn 
0.74 pprn 
24.7 ppm 
123 pprn 
YES 
( 1  . O  ppm 
( 1  .O pprn 
(1 PPm 
(1 PPm 
(1 PPm 

PPm 
(1 PPm 

PPm 
(1 PPm 
(1 PPm 
YES 

64.9 pprn 
0.87 pprn 
27.7 pprn 

\ 

174 pprn 
YES 
(1.0 pprn 
< I  .I1 pprn 
(1  PPm 
( 1  PPm 
(1 PPm 
( 1  PPm 
( 1  PPm 
(1 PPm 
( 1  PFm 
(1 PPrn 
YES 



'ngineering Consulting 
lemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston. S.C. 29.117 

Phone (80f) 556-81 7 1 

Laboratory Certification Number 101 20 

CLIENT: ANDERSON EXCAI(AT1NG & WRECKING CO. 
1824 SO. 20 th  S T R E E T  M E :  02/27/87 
CPWH , NE 68106 

CONTACT: MR. LPlENY L .  L E V E L L  
G E O R G ~ ' ~ .  GREENE PE,PHD 

CC/FC : AEWC/AEWC 1 

SAMPLE I D  : AREA 4 AREA 4 AREA 5 AREA 5 
-------*------------------------------------------------------------------------ 

ST-1 +00 ST-1 +OO S T - 2 + 4 0  ST-2+00 
8-2-D 6' 0-2-E 6' 51' WEST 55' WEST 

LAB I D  : 87020963 87020962 87020963 87020964 
PARAMETER DATE RECEIVED : 02/25/87 02/25/87 02/25/87 0 2 / 2 5 / 8 7  

B A R 1  U4 
C A ~ I U I  
CHRM.21 Ul 
L E A D  
Q C I D  D I G E S T l O N  
CRESOL 
PENTACHLOROPHENOL 
ARQCLOR 101 6 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
U(TRACTlI34 & C O N C E M R A T I O N  2 

95.4 pprn 
1.33 ppm 
5.45 pprn 
198 pprn 
YES 
(1.0 pprn 
(1.0 pprn 
(1 PPrn 
(1  PPrn 
(1 PPrn 
{ 1  PPm 
(1 PPrn 
(1 PPrn 
(1 PPm 

PPm 
Y E S  

61.4 ppm 
0.38 pprn 
9.36 pprn 
65.6 pprn 
YES 
(1 .0 ppm 
( 1  . O  pprn 
< I  PPrn 
( f  PPm 
(1 PPm 
(1 PPm 
(1 PPm 
( 1  PPm 
(1  PPrn 
(1 PPm 
Y E S  

25.8 ppm 
0.89 pprn 
87.4 pprn 
130 pprn 
YES 
<1,0 ppn 
(1.0 pprn 
(1 PPm 

PPm 
(1  PPm 
(1 PPm 
( 1  PPm 
(1  PPm 
(1  PPm 
( 1  PPm 
YES 

27.6 pprn 
1.60 pprn 
25.2 pprn 
93:6 pprn 
YES 
(1.0 pprn 
(1 .O pprn 
(1 PPm 
(1 PPm 
(1 PPB 
(1 PPn 
( f  PPfn 
( 1  PPm 
(1 PPm 
(1 PPm 
YES 



Fngineering Consulting 
hemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charlesto,rn, S.C. 29407 Charleston, S.C. 291 17 

Phone (803) 556-8 17 1 

Laboratory Certification Number 101 20 

CLlD4T: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET DATE: 02/27/87 
OMAM , NE 6810d 

CONTACT: MR. LPCIX.(Y L. LEVELL 

CC/FC: AEWC/AEWCl 

SAMPLE I D  : AREA 4 
................................................................................ 

ST-2+50 
25' WEST 

LAB I D  : 87020965 
PAMETER DATE RECEIVED: 02/25/87 ................................................................................ 

W R I  U1 
CAIMICA1 
CHROMI U.1 
LEAD 
AClD DIGESTIW 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 101 6 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
MTWCTION & CWCENTRATIOrJ 

38.1 ppm 
2 .15  pprn 
25.0 pprn 
149 pprn 
YES 
( 1 . 0  pprn 
( 1 . 0  ppm 
(1  PPm 
(1  PPrn 
(1  PPm 
( 1  PPm 
( 1  PPm 
( 1  PPm 
( 1  PPm 
( 1  PPm 
YES 



G E Y E R A L  KPi ( i  ~ ! % l < i < l < I Y ~ ~  l,AliO1<~IrI'( ) I <  I 1  ,S 
13 13 Ashley R i v s r  Ro;ld P.O.  Box 317 i 2  
Ch;~rleston. S C 29107 C ~ ~ ; I ~ \ C \ I O I I .  S.C.. 20.1 1 - 

?ngiilcering Consu! tins 1 r ' l i o ~ ~ e  (KO3 i j i 0  S I * I 
I~emical Analysis 

Laboratory Certification Number 10120 

CLIENT:  ANDERSON D(CAVAT1NG & WRECKING CO. 
1824 SO. 20th STREET DATE: 03/03/87 
OWlW , NE 68tOd 

C W A C T :  MR. L M  L .  L N E L L  R E L E f + S F ; E O  / 
GAEENE PE,PHD 

CC/FC : AEWC/AEWC2 
--------------_-----------------------------------------------*----------------- 

SAMPLE ID : C-3 A C-3 B C - 3  C C-3 D 

LAB I D  : 87030026 87030027 87030028 87030029 
PARAMETER DATE RECEIVED: 03/02/87 03/02/87 03/02/87 03/02/87 ................................................................................ 

CADMl UM 
LEAD 
A C I D  DIGESTION 

0 . 7 1  ppm 0.20ppm 0 . 8 9 p p m  (0 .20ppn 
199 pprn 648 pptn 215 ppm 112 ppm 
YES YES YES YES 



Fngi~~ceritig Consultirlg 
hcmtcal Analysis 

GE.NERAL E N ( ~ i i % 1 4 ; i < l < I \ ( ~  1 , ~ l l i O I ~ , + l ' l ~ O l ~  I 11.5 
13 13 A.;hlry River Rosd Ib.O. i i o x  307 12 
Charlehton, S.C. 29407 CIii~r Ic\~oI.I. S.C. 20-l I - 

r 1 i l O ~ l ~  (so: i 5 0  s 1 - I 

Laboratory Certification Number 10120 

C L I E M :  ANDERSIW EXCAVATING & WRECKING CO.  
1824 SO. 2 0 t h  STREET DATE : 03/03/87 
WCiA , NE 68106 

CONTACT: MR. LANNY L .  L N E L L  

CC/FC: AEWC/AEWC2 ................................................................................ 
SAMPLE ID : C-3 E C-3 F C-3 G SITE 250 A 

LAB f D : 87030030 87030031 87030032 87030033 
P A M E T E R  DATE RECEIVED: 03/02/87 03/02/87 03/02/87 03/02/87 ................................................................................ 

CADtIIW 
LEAD 
A C I D  DIGESTION 

1.30 ppm 
686 ppm' 103 ppm 76.2ppm 1 2 6 p p m  
YES YES YES YES 



G E N E R A L  E X ( ; I K l 4 : i < l < l \ ( ;  I , ~ l l ~ O ~ < : \ ' l ~ (  ) I <  I I.,h 
13 1 3  Ashley R i v e r  Roird l ' , t j .  f i o x  7 0 7  12 
Charleston. S .C. 29407 ( . ' I I ~ I ~  l c \ ~ o n .  S.[ ' .  Tb.4 1 -  

['tlollc ( S i ' j )  5 7 0  S 1 - I I 

Laboratory Certification Number I01 20 

CLIENT: ANDERSON EXWWATING & WRECKING CO. 
1824 SO. 20 t h  STREET DATE: 03/03/87 
WHA , NE 68106 

CONTACT: MR. LANNY L .  LEVELL 

CC/FC : AEWC/AEWC2 
R E L ~ ~ E ~ ~ ~ ~ ~ @ &  PE , PHD 

W P L E  I D  : SITE 250 B SITE 250 C SITE 250 D SITE 250 E 

LAB I D  : 87030034 87030035 87030036 87030037 
PARAMETER M E  RECEIVED: 03/02/87 03/02/87 03/02/87 03/02/87 
---------------------------------------------------*---------------------------- 

CADMI UM 
LEAD 
ACID DIGESTION 

1.18 ppm 3.70 pprn 1.32 ppm <0.20 pprn 
61.0ppm 254ppm 66.4ppm <1.00ppm 
YES YES YES YES 



'ngineering Consulting 
'hernical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 
Charleston. S.C. 29407 Charleston, S.C. 293 17 

I 
Phone (803) 556-8 17 1 

Laboratory Certification Number 101 20 

CLIENT: ANDERSON E X ~ T l N G  & WRECKING CO. 
1824 SO. 20 t h  STREET DATE : 03/03/87 
clPHM , NE 68106 

CONTACT: MR. LANNY L .  LNELL  

CC/FC : AEWC/ARJCl 
R ' L ~ ~ ' # ~ ~ ~ ~ ~ ~ ~ L  PE ,PHD 

-----------*-------------------------------------------------------------------- 

W P L E  ID : ST. 200 A ST. 200 B ST. 200 C ST. 200 D 

LA0 ID : 87030038 87030039 87030040 87030041 
P A M E T E R  DATE RECEIVED: 03/02/87 03/02/87 03/02/87 03/02/87 
-------------------------------*------------------------------------------------ 

CADMIUl 
ACID DI GESTIU4 

0.38 ppm 1 .11  ppm 2.28 ppm 0.35 ppm 
YES YES YES YES 



GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 

1 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

'ngineering Consulting Phone (803) 556-8 17 1 
,'hemica1 Analysis 

Laboratory Certification Number 10120 

CLIENT: ANDERSQN E X W T I N G  8 WRECKING C O .  
1824 S O .  20 t h  STREET DATE : 03/03/87 
OFWHA , NE 68106 

C M A C T :  MR. LAt\NY L, LNELL 

CC/FC : AEWC/AEWC2 

SAMPLE I D  : ST. 200 E ST. 240 A ST. 240 B ST. 240 C 

LAB I D  : 07030042 87030043 87030044 87030045 
PARAMETER DATE RECEIVED: 03/02/87 03/02/87 03/02/87 03/02/87 ................................................................................ 

CADMIUM 0.96 ppm 
CHROM l llM 26.5 ppm 27.4 ppm 13.4 ppm 
A C l D  DIGESTION YES YES YES YES 



Engineering Consulting 
Chemical Anaiysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston. S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certification Number 10120 

CLIENT: W I R W I E M A L  & SAFEM DESIGNS, INC 
P . O .  BOX 341315 M E :  04/09/06 
MEHPHI S , TN 38184 

CONTACT: MR. J .  S P E A W ,  PhD, PE 

CLIENT CODE! ElUSA ................................................................................ 
SAMPLE I D  : PCB1 ~ d ~ 2  

LAB I D  : 86030869 86030870 
PARAMETER DATE RECElUEDr 03/28/84 03/28/86 

AROCLOR 1016 
&ROCLOR I221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

(0.3 pprn <0.5 ppm 
(0 .5  pprn (0.5 ppm 
<O.Sppm (0.5ppm 
(0.Sppm (0,Sppm 
(0.5 pprn (0.9 ppn 
(0 .5  pprn (0.5 pprn 
(0.5 pprn (0 .5  pprn 
(0.5ppm (0.5ppm 



'ngineering Consulting 
'hemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 t 2 
Charleston. S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-817 I 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO.  
1824 SO. 20th STREET DATE: 03/03/87 
Citlf+M , NE 68106 4 

CONTACT: MR. L M  L. LEVELL 
PE , PHD 

CC/FC : AEWC/A€WC2 ................................................................................ 
W P L E  ID : ST. 240 D ST. 240 E 

LAB I D  : 87030046 87030047 
P A M E T E R  DATE RECEIVED: 03/02/87 03/02/87 
11-3-----------------------------------*---------------------------------------- 

C H R W  I UM 
ACID DIGESTION 

22.2 ppm 12.6 ppm 
YES YES 



:ngineering Consulting 
hemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 293 17 

Phone (803) 556-8  17 1 
1 

Laboratory Certification Number 10120 

CLIENT: ANDERSCW EXCAVATING & WRECKING C O .  
1824 S O ,  2 0 t h  STREET DATE : 03/04/87 
CPW4A , NE 68106 

CONTACT: MR.  W L .  LEVELL 

CC/FC : AEWC/AEWC2 
' ' ~ ~ ~ 7  y~~~d?&d~ PE ,PHD 

tAB I D  : 87030048 87030049 87030050 87030051 
PARAMETER DATERECEIVED: 03/03/87 03/03/87 03/03/87 03/03/87 ................................................................................ 

B A R I l R I  
CADMI Ul 
CHROMI UM 
L €AD 
ACID DIGESTION 

13.2 pprn 43.0 pprn 
0.38ppm 2.96ppm 
3.58 ppm 10.6 pprn 
85.8 ppm 119 ppm 120 ppm 120 ppm 
YES YES YES YES 



Tngineering Consulting 
'hernical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston. S.C. 29407 , Charleston, S.C. 293 17 

Phone (803) 556-8 17 1 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVCITING br WRECKING CO.  
1824 SO. 20th STREET DATE : 03/04/87 
MHA , NE 68106 

CONTACT: MR. LANNY L .  LEVELL 

CC/FC : AWC/AEWC2 

SAMPLE I D  : 8-2 E 8-2 F 8-2 G 

LAB I D  : 87030052 87030053 87030054 
PARAMETER DATE RECEIVED: 03/03/87 03/03/87 03/03/87 

LEAD 
ACID DiGESTION 

16.9 pprn 19.0 ppm 73.1 pprn 
YES YES YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 

& / 
Charleston, S .C. 29407 Charleston, S.C. 294 17 

qgineering Consulting Phone (803) 556-8 17 1 
.ernical Analysis 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20 t h  STREET MTE : 0 3/0 5/87 
OMAHA , NE 68106 

CONTACT: M R .  LAMY L .  LEVELL 

CC/FC : AEWC/AEWC3 

LAB JD : 87030 156 87030 157 87030 158 87030 159 
PARAMETER DATE RECEIVED: 03/04/87 03/04/87 03/04/87 03/04/87 ................................................................................ 

CADM1U.I 
A C I D  DlGESTION 

1.20ppm 0.36ppm 0.38ppm 0.20ppm 
YES YES YES YES 



~ n i i n e e r i n ~  Consulting 
?emical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 307 12 
Charleston, S .C. 29407 Charleston, S.C. 293 17 

Phone (803) 556-8  17 1 

Laboratory Certification Number 101 20 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20 t h  STREET DATE: 03/05/87 
MHA , NE 68106 

CONTACT: MR.  LANNY I. L N E L L  

CC/FC : AEWC/AEWC3 ................................................................................ 
SAMPLE ID : 8-2 E ST, 200 A ST. 200 B ST. 200 C 

03/04/87 03/04/87 03/04/87 03/04/87 

LAB I D  : 87030160 870301 61 87030162 87030163 
P A M E T E R  DATE RECEIVED: 03/04/87 03/04/87 03/04/87 03/04/87 

CADMlUM 
ACID DIGESTION 

0 . 9 8 p p m  2.00ppm 1 . 3 7 p p n  1 . 1 I p p m  . 
YES YES YES YES 



Fngineering Consulting 
,'hemica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. BOX 307 12 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-817 1 

Laboratory Certification Number 101 20 

C t I W :  PN0ERSOC.I EXCAVATING & WRECKING CO. 
1824 SO. 20 t h  STREET 
M M  , NE 68106 

CONTACT: MR. LAMJY 1. LEVELL 

CC/FC : AEWC/AEWC3 
-------*------------------------------------ 

SAMPLE I D  : ST. 200 E 
03/04/87 

DATE: 03/05/87 

LAB I D  : 87030164 
PARAMETER DATE RECEIVED: 03/04/87 

CAm1w-I 
A C I D  DIGESTION 

0 . 3 4  pprn 
YES 



Fngineering Consulting 
'hemical Analysis 

GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 

/ 
Charleston, S.C. 294 17 
Phone (803) 556-8 17 1 

Laboratory Certification Number 101 20 

C L I E N T :  ANDERSON EXCAVATING & WRECKING CO. 
1824 SO, 20 t h  STREET DATE: 03/05/87 
OMAHA , NE 68106 

CONTACT: MR. LWW L .  LEUELL RELEASED BY: 

P 
/' 

,' GEORGE d. GREENE PE , PHD 
CC/FC : AEWWAEWC2 ................................................................................ 

SAMPLE I D  : ST. 240 A ST. 240 B ST. 240 C ST. 240 D 
03/04/87 03/04/87 03/04/87 03/04/87 

LAB ID : 87030165 87030166 87030167 87030t68 
P A M E T  ER DATE RECEIVED: 03/04/87 03/04/87 03/04/87 03/04/87 ................................................................................ 

CHROMl UM 
A C I D  DIGESTION 

ha08 ppm (1.00 ppm 2.67 ppm 2 0 . 9  ppm 
YES YES YES YES 



Yngineering Consulting 
hemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 

/ 
Charleston, S.C. 29407 Charleston, S.C. 293 17 

Phone (803) 556-8 17 1 

Laboratory Certification Number 10120 

CLIENT:  ANDERSON EXCAVATING & WRECKING C O .  
1824 SO.  20 t h  STREET DATE : 03/05/87 
OMAM , NE 68106 

CONTACT: MR. M Y  L .  LWELL RELEASED BY: 

CC/FC : AEWC/AEblC2 

SAMPLE I D  
................................................................................ 

: ST, 2 5 0 A  ST. 250 B ST. 250 C ST. 250 D 
03/04/87 03/04/87 03/04/87 03/04/87 

I A B  ID  : 870301 69 870301 70 870301 71 870301 72 
PARAMETER DATE RECEIVED: 03/04/87 03/04/87 03/04/87 03/04/87 ---_-_--_------_---------------------------------------------------------------- 

CADI1Iul 
LEAD 
A C I D  3IGESTII3N 

0.94ppm 0 . 9 & p p n  1.37ppm 0 . 9 8 p p m  
37.8 pprn 48.4 ppm 

YES YES YES YES 
, 



"n;ineering Consulting 
hemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
Charleston, S .C. 29307 Charleston, S.C. 29317 

Phone (803) 556-8 17 1 

Laboratory Certification Number 10120 

CLIENT: ANDERSON MCAWTING & WRECKING CO. 
1824 SO. 20 t h  STREET DATE: 03/05/87 
l?WlHA , NE 68106 

CONTACT: MR. WWY L. LEVELL 

CC/FC : AEWC/AEWC2 ................................................................................ 
W P L E  ID : ST. 250 E 

03/04/87 

LAB I D  : 87030173 
PARAMETER DATE RECEIVED: 03/04/87 

CADMI W l  
A C I D  DIGESTION 

1 .I8 ppm 
YES 



-ngineering Consulting 
nemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-817 1 

Laboratory Certification Number 10120 

CLIENT: WDERSON E X C M T I N G  & WRECKING CO. 
1824 SO. 20 t h  STREET DATE: 03/05/87 
Ot'YSHA , NE 68106 

CONTACT: MR. LANNY L ,  LEVELL RELEASED BY: J 
GEORGE 6. GREENE PE ,PHD 

CC/FC : AEWC/AEbJC3 

SAMPLE I D  : C-3 A C - 3  8 C - 3  C C-3 D 
03/04/87 03/0 4/87 03/04/87 03/04/87 

LA0 I D  : 87030174 87030175 87030176 07030177 
PARAMETER DATE R E C E I V E D :  03/04/87 03/04/87 03/04/87 03/04/07 

LEAD 
A C I D  D I G E S T I O N  

278 ppm' 3 3 . 9 p p m  80.4ppm 2 9 5 p p m  . 
YES YES YES YES 



'ngineering Consulting 
:hemica1 Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 
Charleston,S.C.29407 , Charleston, S.C. 294 17 

Phone (803) 556-817 1 

Laboratory Certification Number 101 20 

CLIENT: ANDERSW E X C M T I N G  h WRECKING CO. 
1824 SO. 20 t h  STREET DATE : 03/06/87 
OMAHA , NE 68106 

C M A C T :  MR. LEJlf\lY L .  LEVELL 

CC/FC : AEWWAEWC3 
__-_-- - - -C--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SAMPLE I0 : C-3 A 30' C-3 B 30' C-3 C 30' C-3 0 30" 
15'W 5'N 20'W 15'W 5's 15's 5'W 

I A B  I D  : 87030240 87030241 87030242 87030243 
PARAMETER DATE RECEIVED: 03/06/87 03/06/87 03/06/87 03/06/87 ................................................................................ 

LEAD 
AClD DIGESTIQN 

38.2 ppm 27.6 ppm 4 4 . 3  ppm 72.4 ppm 
YES YES YES YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 

J 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Fngineering Consulting Phone (803) 556-8  17 1 
'hemical Analysis 

Laboratory Certification Number 10120 

C L l E t 4 T :  ANDERSON EXCAVATING 8t WRECKING CO. 
1824 SO.  20th STREET MTE : 03/0 6/87 
CtMtiA , NE 68106 

CWTACT: MR. LANNY L .  LEVELL 

CC/FC : A€WC/AEWC3 
' R E L ~ ~ E ~ , ~ ~ ~ ~ & ' & E ~  PE,PHD 

--------------------------------------------------*----------------------------- 

SAMPLE I D  : C-3 E 30' C-3 F 30' ST. 2 5 0  A ST. 250 B 
15's 5'E 20's 5'E 25'W 15'SE 25'W 5'W 

30' OF A 30' 
LAB ID : 87030244 87030245 87030246 87030247 

PAMETER DATE RECEIVED: 03/06/87 03/06/87 03/06/87 03/06/87 ................................................................................ 

CADMItM 
LEAD 
A C I D  DIGESTION 

0 . 5 3 p p a  1 . 0 0 p p m  
34.2ppm 28 .7ppn  
YES YES YES YES 



' 7ngineering Consulting 
hemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 293 17 

Phone (803) 556-8 17 1 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO,  
1824 SO. 20 t h  STREET DATE : 03/06/87 
C M H C I  NE 68106 

CONTACT: MR. L M  L, LEVELL RELEASED BY: 

CC/FC : AEWC/AEWC3 

SAMPLE I D  : ST. 2 5 0 C  ST. 2 5 0 D  ST. 2 5 0 E  ST. 2 5 0 F  
25'W 5'N 56'E 10'N 61 'E 5'N 56'E 
30' 18' 18" 30" 

LAB I D  : 87030248 87030249 87030250 87030251 
PARAMETER DCITE RECEIVED: 03/06/87 03/06/87 03/06/87 03/06/87 -------------------------------------------------------------------------------- 

CADMIUM 
A C l D  DIGESTION 

0.78ppm 1.07ppm 1.18pprn 3.33ppm 
YES YES YES YES 



Engineering Consulting 
IhemicaI Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 307 12 
Charleston, S.C. 29407 Charleston, S.C. 294 17 

Phone (803) 556-8 17 f 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO.  
1824 SO, 20th STREET DATE: 03/10/87 
OMAHA , NE 68106 

CONTACT: MR. LW.MY L, LEVELL RELEASED BY: 
: GEORGE [C. GREENE PE , PHD 

CC/FC: AEWC/AEWC2 -------------------------------------------------------------------------------- 
SAMPLE I D  : ST. 200 A ST. 200 B 

03/09/87 03/09/87 

LAB I D  : 87030289 87030290 
PARAMETER OATE RECEIVED: 03/09/87 03/09/87 
-_*----------------------------------------------------------------------------- 

(=ADMIUM 
A C I D  DIGESTION 

0 . 5 9 p p m  ( 0 . 2 0 p p m  
YES YES 



Prior to Final Closure 

Analytical Data - October 2, 1987 

Source: Ensafe files. 
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BDt 
B D I  
EEL 
BDL 
EDL 
BGL 
BIlL 
BCL 
BDL 
BGL 
PDL 
BDL 
BDL 
BDL 
BDL 

8DL 
BBL 
B G I  
BCL 
!EL 
8E1 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
POL 

ED1 
BDL 
BDL 
BDL 
BDL 
BDL 
aDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
ED1 
BaL 

BDL 
BDL 
BDL 
B D t  
BDL 
B b L  
BDL 
BPL 
BDL 
BDL 
BDL 
BDL 
%DL 
BPL 
BDt 

a DL 
X i L  
a x  
BX 
2DL 
BDt 
BDL 
6Dt  
B.3L 
BDL 
BDL 
BDL 
BDL 
BDL 
aDt 

BDL 
00: 
?DL 
EEL 
BDL 
BPL 
BDL 
BDL 
BDt 
BDL 
BOL 
BD1 
BDL 
1 DL 
BI)L 

BDL 
B J L  
BDL 
3 0 1  
8 3 L  
BCL 
BDL 
BDL 
BPL 
BDL 
BDL 
BOL 
B i t  
BPL 
BCL 

BDL 
BDL 
EDL 
BDL 
BDL 
BDL 
BDL 
BCL 
BDL 
BDL 
BD t 

15.5 
B D t  
BDL 
BOL 

EDL - B i l D l  ZETECTICN L I M I T  

Z L  
EDL 
6 C I  
3DL 
BDL 
BE: 
BDL 
BOL 
BDt 
BDt 
BDL 
BIK 
BDL 
BOL 
BCL 



is rz:€l.?t i;;t 

9IiL :-:-:~:E,;J:~:,F 3 ,  ~i:, i3i. 1;: ~ 2 :  x: ?EL &. - - r 
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F;FZhL3?iYDE BDL B3L K L  BGL BDL BDL 9CL bD: - 
FYKISINE BDL BDL EDL RDL BDL #DL 6DL ?EL 1"' 

i r -  

CRESC, :Z75L1 BE L E3t BLL BDL 9 D L  BDL 5CL BDL 5;L 

! i s  rxe irsd  p p b i  
#-TI  ',It r 71 ILENE CiLCRIJE 
C H L C R G F O R ~ I  
i ,  i ,i-TRliHFCROETHBNE 
l W 3 N  TETRACHLDSIDE 
1,2-:ICHt3ROETHANE 
TRf CYiGROETHYiENE 
TETRACFLOROETEYLENE 
TULLIENE 
31 CHLURIIFLUCaI)HET WE 
+r F C  
i < L LHLCPOFLOC~OE:FBNE 
iRIC~LCRDFLO!ROflET4ANE 
DIETHYL ETHER 
RETHYL ETHYL X i i O H E  
BETHYL ISCBUTYL EiTCNE 
€THY LENE ZX I DE 

60L 
BCL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDI 
BDL 
BOL 
BDL 
BDL 
BM 
B E 1  
BDL 

B I i l  
BOL 
BCL 
CCL 
BEL 
BDL 
BDL 
BDL 
BDL 
BCL 
BDL 
8DL 
BDL 
BGL 
BDL 

5:1 
BCL 
BDL 
EDL 
BDL 
BDL 
BDL 
BGL 
#DL 
ir DL 
BCL 
6 .4  
BDL 
BDL 
EDL 

iiCL 
BDL 
BDL 
EDL 
BGL 
BDL 
BDL 
BDL 
EEL 
%DL 
B D t  
!DL 
BDL 
BDL 
ED1 

EEL 
BDL 
!DL 
BDt 
aoi  
BDL 
BDL 
BDL 
B'3L 
BEL 
%DL 
8.4 
8 3 L  
BGL 
IDL 

BDL 
6;t 
a m  
3DL 
9OL 
BOL 
BDL 
a o t  
BDL 
RCL 
aDL 
21.6 

I D 1  
BDL 
BDL 

- * I  

EL: 
nm 

DUL 

83; 
BCL 
6 0 L  
EDL 
%DL 
BDL 
BDL 
aCL 
30: 

i b .  5 
BDL 
BDL 
BDt 

PDL 
8DL 
BDL 
BDL 
B3L 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BOL 

';n: 
w .  - 
~ C L  
BCL 
5DL 
EfL 
3tL 
PDL 
8GL 

E 2 1  
BD! 
0:1t 
E31 
EX 
B3L 





2 ;  r z - z .  - L - . v z ;  3;?l) 

2-:p "'I""" "' - ~ + ~ I A ~ L I * ~  . BDL 8 CL BDL BOL aDL 
C;YDkAli';; 8DL 6l iL 001 BDL BDL 
PEKTACHLC$flPHE!GIL BDL BCL BGL BDL %DL 
LZRRALDEHY DE BDL @DL 9[lt B O i  0% 
FYRIDIHE EEL %DL BDL BDi BDL 
CRESOt !TOTALI BOL BE, ~ C L  b DL 02; 

!as w e i r e d  7pb) 
?E?HY LE4E ChLOR! !E 
ChLOktIFDRY 
i , I ,  1 -TRICHLOROETLAl~E 
CARBEN :ETRGCWRRIBE 
I ,  2-DItHLUROiTHANE 
TF iCHLClROiTHY LENE 
TETRAEHLOROE7bYLENE 
TOLUENE 
DICHLOROFLS043lETHANE 
TRICHLCROFLtmRGETHAHE 
TRICHLCIILIFLUDRO!EIHAWE 
IIETHYL ETHER 
#E:HYL ETHYL KETONE 
KETHYL ISCBUTYL Y E i X E  
ETHYLE#E On ICE 

3Zt 
BD I 
BDL 
BDL 
BDL 
BCL 
BDL 
BDL 
BDL 
BDL 
BDL 
6.0 
%DL 
BDL 
BDL 

BDL 
BDL 
BDL 
8 0 L  
9DL 
bDL 
b DL 
BDL 
BIt l 
BDL 
BDL 
BlrL 
BDL 
BDL 
BDL 

aDL 
Brit 
RDL 
BDL 
BDL 
BDL 
8DL 
BDt 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
EM 
BDL 
BDL 
BDL 
BDL 
BDL 
BD1 
I D L  
BDL 
BDL 

15.0 
BDL 
BDL 
BDL 

BDL 
6DL 
B3L 
BDL 
!DL 
BDL 
BDL 
BDL 
BDL 
3CL 
SliL 
BDL 
BDL 
8 % L  
BCL 

33i  
BDL 
BOL 
BGL 
BDL 
8DL 

BDL 
?DL 
BDL 
63L 
3 P L  
BDL 
BDL 
BDL 
BCL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BCL 
ED1 
BDL 
B DL 
BDL 
EDL 

BDL 
Rn L 
BDL 
BDL 
BCL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 

14.6 
3n t 
BDL 
BDL 

BOL 
Bn L 
BDL 
BDL 
BDL 
90: 

BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

42.9 
BDL 
BDL 
ED1 

E.2: 
52 t 
BDL 
PD: 
3Dt  
BE! 

flDL 
BDL 
BDL 
6CL 
BDL 
BDI 
BC! 
EDL 
8DL 
0f.i 
BDL 
7.6 
BDL 
BDL 
BEL 
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!is ricelveG ~ ; a i  
7 T n *7ymTn-*+  -d:hu- X I L . ~  

H\::::;XE 
PE$:;Ci.IIGRlP<Et;l 
FC5YALDEYVEE 
PYRl DINE 
CFESOL (7076L, 

(as receiiec p g b )  
llETHYLENE CHLt2;DE 
CHLORVORK 
1,1,1-TRI:YLC?JETPGWE 
CARBON TElRbCHLDRIDE 
i ,I-DICH1ORDE'~"nE 
T r ~ ~ n  
r R LLYLuRCETC~YLENE 
TEV4EHLCSCET~1LEYE 
TOLiiEHE 
GICHiORGFLli2ROIE:HANE 
T 7 T P  
I 7 1 cHtCFSFLlCa3ETHcrYE 

T ? T " ,  
a,. qL9BCFLL,*Rl!flETHCINE 

FTFTKyL Em'- 
~ 1 -  I ncFi 
?ETYYi ETHYL PfTOWE 
i?E?!YL :SOBlJTYL KETONE 
E T Y Y L S E  Df::E 

1-1 
Y 

IS1 2ND DUF 

BDL BOL 100 
BDL B3t 100 
BDL BOL 100 
BDL BDL 100 
BDL BDL 100 
B M  BDL 100 

BDL BDL 100 
BDC BDL 100 
BDL BDL 100 
BDL BDL 100 
BPL BDL 100 
BDL BDL 100 
BDL BDL 100 
BDL BDL 100 
BDL BDL 100 
BDL BDL 100 
BM BOL 100 
BDL BDL 100 
BPL BDL t O O  
BDL BD: 100 
BDL BDL 100 

BDL BDL 1 OD 
BDL 2bL 100 
BDL 32L 100 
BDL BDL 100 
BDL BSL 100 
RDL BDL 100 

BDL B0L 109 
%DL BOL 100 
BDL BDL 100 
BDL 831 100 
BDL BDL 1OC 
BDL aDL 100 
BDL BDL 100 
BPL $DL 100 
%DL BI)L 100 
BDL BQL 100 
BDL BDL 100 
BDL BIiL 100 
B D t  BDL 106 
BBL BDL 100 
BDL 6DL iOG 

BDL BDL 100 
BDL BDL 100 
BOL BDL 100 
PDL BDL tOO 
BDL BDL 100 
BDL BCL 100 

BDL BDL 100 
BDL BM 100 
BDL BDt 100 
BOL EBL 164 
BDL BDL 100 
BDL BDL 100 
BDL BDL 140 
BDL PDL iO0 
BDL %DL 100 
BDL BOL 100 
BM BDL 100 
BDL BDL 100 
BOL BPL 100 
BDL BDL 100 
BDL BDI 100 

fiR-2 SP-13 
I X 

1 S i  2ND DUP 1ST 2ND DLlP 

Bat 83L 100 BDL 8DL 106 
BDL BCL 100 BDL bDL iCG 
BDL BDL 106 BDL BDL 100 
BDL BDL 100 BDL BDL 100 
BDL BDL 100 BDL 8DL 100 
BDL BDL 100 BDL BDL 100 

BDL BDL 100 BM 
BDL BDL 100 BDL 
BbL BDL 100 BDL 
BDL BDL 100 BDt 
BDL BDL 100 BDL 
BDL BDL 100 BBL 
BDL 0DL 100 B D t  
BDL BM 100 BDL 
BDL BDL 100 BDL 
OIL BDL 100 B5L 
8Dl BDL 100 B D t  
32.0 40.0 95 9.3 
BDL BDL 100 BDL 
BDt BDL 100 %DL 
BDL BDL 100 BDL 

BDL 
BDL 
BDL 
BDL 
BDt 
BDL 
BDC 
BK 
BDt 
BDL 
BDL 
6.0 
BIIL 
Bul 
BDt 
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Surface to Six Inch Soil Samples 

Source: EnSafe fiIes. 



EVALIM1IO) I  OF SOIL COWIAI(INAII(W 

Pull l C  m K S  51011kCE I A R D  (OLD CmRAL) 

I H R E S M O l D  6 . 5  

4 . 3  

S A M P L E  

M- 1 8 . 2  I 
M - 2 7 .9  X 

M - 3 7 . 1  X 

M - 4  7.1 Y 

U - 5  7 . 9  x 
M - 6  5 . 1  

Z -  1 8 . 1  X 

2 . 2  8.5 K 
2-3 8 . 6  1 
2.4 9 . 0  x 
2 . 5  8.7 X 

2-6  8 . 3  1 

2 - 7  8 . 2  x 
1 - 1  1 . 3  K 

t . 2  8 . 6  X 

v - 3  0 . 9  x 
I-C 8.8 X 

r . 5  i c . 3  x 
1 .6  9 . 0  1 

1 .7  C.5  r 
r . 8  8 . 2  r 
X.4  9 . 6  K 

1 - 5  8 . 7  x 
K-6 9 . 3  X 

x-7  E . 7  1 

X-8 C . 7  # 

YICKEL SILVER 



THRESnOtD 6.5 
4 .3  

SAMPLE 

Y - 4  8 . 3  X 

u- 5 9.5 M 

Y - 6  8.6 W 

U - 7  8.4 X 

U- 8 9.1 
u-9 8.5 x 
V - 5  0.6 X 

V-6  8 .3  r 
Y - 7 8.9  x 
U . 6  8.9 

C ~ H I C M  C ~ R W ~ W  LEAD HERCUU Y 



Supplemental Samples Collected at 

I-, 2-, and 3-foot Intervals 



SOUTHERN DIVISION NAVAL FACILITIES 
DELIVERY ORDER t 0096 

OLD CORRAL SOIL SAKPLES 
CHARLESTON, SC NAVAL SHIPYARD 

Sample Results (as received man) 
I.. - p H -  Ilate Bariun Cacmrlm Ckuldun I M ~  Ela#W N i c k e l  Si 1 ver 



SOUTHERN DIVISION NAVAL FACILITIES 
DELIVERY ORDER t 0096 

OLD CORRAL SOIL SAMPUS 
CHARLESTON, SC NAVAL SHIPYARD 

lk!¶d- (a8 r s n i v d  mu) 
I.D. . Ihte sarim cmhiun - Lead. -..Nickel - pH .- Sf lver -- 



Note: 

Source: 

Supplemental Sampling 

Station W-5 

Three background samples were collected at depth 0-1 foot at 
locations near background sample locations from previous 
sampling events, specifically: 

Y south of the golf course pro shop (at the end of 
Everglades Drive); 

* within the dredge spoil containment area northeast 
of the brigg (on Juneau Avenue); and 

* behind the missile monument at the intersection of 
Viaduct Road and Hobson Avenue (about 200 
yards west of the old corral). 

Ensafe. February, 199 1. Supplemental Smpling Old C o d  
Station W-5. 



GENERAL ENGINEERING LABORATORIES 
En\ ~ronrnental Engineering and Analytical Services - 

ifuliv b (~r r tn t .  L-J~OGXOCJ ( :rrr~trcarion> 

iire5~clt!nr I I 1 9 - :  V, h-:'!+ 

h(. \. 
I r j i r ~ c  i. t rrecnc. t' t: i'h 1) *( : 1 1 : 1 i  

i ~c I'-c?~cltnl ~ , ' A  , J ~ I ~ < '  

-i RC,:I\<~JII,)II \o * 1 1 -  " U 
. . #-,,. , 

-- CERI'IFICA'I'E OF ANALYSIS 
.-.- 

t: I i $ n  t : ENV IFONMENTAL I SAFETY UESIGN:S. I N Z  
P. 1-1, E:ljx ,241315 
MEMFH 15 , TN ::::3 184 

1-12ntact: f l R .  ._I. SPErikMAN, PhD, iE He leased by: 

I:.? / f '2 : EN:sA/ENSAU F.rcl~ect Manager: € d i e  H. Kent  Faye Net.: 1 
__------------------------------------------------------------------------------ 

' j a m ~  I F  in : W-5-1 W-3-2 #-5-3 

~ . 3 b  ID : 'Sjtjl 1918 ' ;Jf ( ) l  l1>1':t ':ti iIj1 i'?>() 
::;ample Hatr l : .~  : SOLID :I-;ljl. I i~ :SOL I D 
Date I:.ollected: 1:)1/25/91 (:1i/25/~?1 131 j25itSl 
[late Received : 01/25/91 01/25/91 (:)1/25/:31 
f'ricrri t v  : Routine Routine Rout inc 

F'ar .ame t e l- r:.ollscted by : GEL IIiEL GEL -----_------_------------------------------------------------------------------- 

ACETONE < t U O p p b  <10Oppb .<fVOppb 
CYLENE, TOTAL ppb '.:ZOO ppb 5200 ppb 
METHANiIiL ;,:I P P ~  (1 ppm .:i l ppm 
PENTACHLUROPHENOL ... 1Or:Ippb i l l ~ i j p ~ b  .:.l~:)Uppb 
!!;;AMPLE PREP - AC:ID CUMPQClNDS YES YES YES 
EVAPORATIVE LOSS 9 105 C 10 wt% 13 w t %  40 w t %  
CAT I ON EXCHANGE CAPAl: I TY , - 0.84 meq o.24 ncq 18.2 rnes 

P.O. Box 30712 Charleston. SC 2941 7 
Phone (803) 556-8171 . FAX rRO3r 766-1 17R 
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APPENDIX G 

PCB TRANSFORMER STORAGE AREA - ANALYTICAL DATA 

(Source: Reference 12) 
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Gerzshrv k Miller. Inc 

pH MEASUREMENTS OF WATER SAMPLES 
COLLECTED FROM MONITOR WELLS 

AT THE ELECTRIC& TRANSFORMER STORAGE AREA, 
FEBRUARY 1 2 ,  1982l 

Well Number 

WOC- 1 

WOC-2 

l Measured at the t i m e  of sample collection. 



APPENDIX H 

OIL SLUDGE PIT - ANALYTICAL DATA 

(Source: Reference 12) 



ENERGY RESOURCES CO. INC. 

INORGANIC CHEMISTRY LABORATORY 

- Report of Chemical A n a l y s e s  - 

C l i e n t :  Geraghty b Miller 
Charleston, S.C. 

ERCO ID 
C1 

Concentration (gm/l) 

OP- 1 
OP-3 

Sample Rcvd. 7/30/81  
Date Completed 8 / 2 5 / 0 1  - 
Date of this rpt .  5 /4 /82  

Ch ccked by 
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Gcraqhtv - .  k Miller, Inc 

pH MEASUREMENTS OF WATER SAMPLES 
COLLECTED FROM MONITOR WELLS AT THE 

. OIL-SLUDGE PIT AREA, 
JULY 29, 19a11 

Well Number 

OPW-1 

OPW- 3 

Measured at the t i m e  of sample collection. 
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APPENDIX I 

CLOSED LANDFILL - ANALYTICAL DATA 

(Source: Reference 9, 17) 
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ENERGY RESOURCES CO. INC. 

INORGANIC CHEMISTRY LABORATORY 

- Report of Chesical Analyses - 
C l i e n t :  Geraghty 6 Miller 

Charleston, S.C. 

Concentration (gm/l) 

LF-1 
LF-2 
LF -3 
LF -4 
LF -5 
SLF-1 
S LF -2 
DLE -1 

Sampl Rcvd. 7/30/81 
Date Completed 8/25/81 
Date o f  this rpt .  5/4/82 

Reported 

Checked by 



E?IE>ST RESOURCES CO. t?IC. 
SU:-':-GRY OF OP.'JA!I IC PR IOR t TY POttUT>.'!T X! l~LYS IS 
-1-- --c-- 

I ENT Geraghtv & M i l  t er - 
€ T O  SLF-1 OAT€ SAi-$tE RECESYEO 2/17/82 - 
EO 1:~. 13-1254 OATE XtALY S 1 S CC:4PLETED 3/1/82 

AC lO CDt4POU:IOS U U / ~  - flSE :4EllfilAL COi.IPCUIJOS 9 a/l 
X 2.4.6-ttich7otoohenol !ID -418 4-btomoohcnyl ohenyl ether ND 

4 o-chl oto-3-cresol ND 429 b i s ( 2 - ~ h l o r o i t o o ~ o y l  )ether- 'm- 
A 2-ehl oroohenol ND 438 b i  s t 2-ch1 otoethoxr )n:t%'Iant ND 
4 2.4-df chl or abbe no^ $19 529 hexacht orabutadf ena ND 
4 2.4-dimethyl ohefiol ND S f  8 hexachl orocrel  ooentadiene ND 

1 2.4-dini troohenol ND -- 
A 4.6-dinf tro-o-crtsol un 

ora t;chlotoohenol - - ND - 
4 phenol N b  

1 hexacnl atoc  chant ND 

1 bis(2-cJt1arocthvl)ethcr un - 
I 2-chl oronash:hal ene ND 
j 1 .2 -df  chl oratenzcne ND 
I 1 -3-df cbl  orobenrene ND 
1 1 . 4 - d i c h l ~ t ~ ! b t f l t t n e  *- 
I 3.3-df c h l o r o b c ~ z i d i n c  ND 
' 2.4-dini tro to? uene NO 
: 2.6-din; t ro  ta t  uene ND 

: fl uoran thene ND 
; 4-chl oroohenyl phcgyf e thet ND 

ND = Not detected 
rU - Not appl {cable 

- - 
563 nf trcbcnrrae 1 
61 0 N-nf trosodf;nctlryl dminc 1 
629 N-ni trosodf ohcnylanfnc - I 
638 N-ni trosadi on-oruoyl mine 1 
66a bf  s( 2-ethyl hexyl IohthaIa'ct 4 

67.8 butyl  benzyl ~ h t h a l a t s  1 
6a8 df-n-bu$]l phthal ate  1 
698 df on-octyl  oh thal a tc ' 

1 

708 d i e t h r l  oh'chatatt ! 

718 dinethy l  oh'chalatt 1 
728 bc . .~zo(alanthracrne I 
738 benzo( a 1 ovrene 1 
748 3.4-aenzo fl uoran thene 1 
753 benzo ( k I f l  uoran  the^ 1 
768 chrjsrrre 1 
778 accnaahthyl ene 1 

800 flucrene ~n 
81 0 ohe5cn thrtne rtn 
828 ' dibenzo(a.hlanthr3ctnt ND 
838 fndcna( 1.2,3-cd)oyrcnc ND 
848 oyrtnc ND 
1290 2,3,7,8- t c  trrch~orodibento- 

p - d i a ~ i n  NO 

Reported by: q&~q . 
- . .  

Checked by: C. ,&!!#LC- 



E!:E3GY 2ESOURCES CO. IhC. 
SIJ:':.';.2Y OF CP.<A!!IC PS IOR ITY PCLtUTJ!!T A!ISLYSIS - -  . I C C I - - - - -  

I €?IT Gcraqhty & Miller - 

I E : ~ T ' I . O .  CC7 DATE SA;-PLE RECEI'IED 7 11 r la? 

C o  110. l f - 1 3 ~ 5  DATE E1Al.Y 5 t S CC:-t? LET ED 3/1 /S2 

ACID CC~-VOU!:DS a gs~ NEWT~UL CC~-~?CUIIDS 2 -- a/f - 
A 2.4.6-trichict3~henol ND 418 4-trzr;;oehc.'ly'l ohc!~:rl ether ND 
A o-chl oto-a-cresal NU 429 b i  s( 2-chl orsi taarmy1 )et,9er. !!En- 
A 2-chf oroonenol ND 438 b i d  2-ch? or~e~!1oxy~ti lc3!cnt  ND 
A 2 -4-dfch?o roahc~a 1 ??," . 523 hextcbl ar3but2diene ND 
A 2.4-dizicth~lohe~al  ND 528 hex~chl  aracrcl  o o e a r ~ d i e ~ e  ND 
A 2-ni traohcaal - ND S J 8  f soo harone ?ID 
X 4 -n i  troohefiol - ND 5 3  naohtaat enc ND .- 
A 2.4-dfni traohenol ND f 66 ni trahc!E5fie ND. -- 
A 4.6-dinf tro-a-crzsol VD 61 8 !I-ni trosadf;;ica~1 aminc ND 
A - oen t;chl oroohenol ND - 629 N-nitrorodf9htny1aninc ND - 

uheml ND 638 N-nf trosadf -a-~rooy 1 mine  ~ r )  

668 bis(2-ct9ylhexrtlohthalats . 

678 buqf 1 bemy1 oh t9a1 ate ND 
BAzE/NEUT;UL COl.1POUNDS 

6a8 d i  -n-buty 1 ohthal a te  ND 
aczqaohthene No 6?8 di -n-actyl ohthal a te  ND 
be32 idine ND 700 dietlqyl ohthalate 
1.2.4-tricnf orabrnzeqe ND 71 8 dfmcthy 1 ~ h t h c l  atr ND 
hexachl o r u o e n z ~ ~ e  un 728 benro( a )  antfrratzne ND 

3 hexachl oroe thane ND 738 benzo( a 1 oyrene ND 
3 b is(2-chfarot thvl leL ' Ie f  Nn 748 3.4- .sentaf luoran~~ene ND 
3 2-chl otonaohthal ene ND 758 benro( k) f l  uoranthene ND 

3 1 -2-dichf orobenrene ND 768 chrrscne ND 
3 1.3-dfcht orobenrrne ND - 778 aceasoh thy1 one 10 
3 1.4-dfch~orobeazeac 788 an thraceae ~n 
3 3.3-dich~orobtnzfdfnc ND - 798 benzol ahf locry? t n c  ND 

3 2.4-4ini troroluenc 6 808 fluora!~c Nb - 
3 2.6-dinf tro to1 uene ND 81 8 ohcnan thtcne un 
1 1 ,Z-diohtny 1 hydrari ne ND 829 dibenzo(a,h)anthtacenc PD 
3 fl uoran them ND 038 fndena(l,2,3-~d)0vrrnt ND 
1 4-chl oroohenyl nne3yl ether ND 848 pyrene ND 

NO = Not detec ted  1298 2,3,7,8-tt t r a c ! ! l o r o d f b ~ ~ t ~ -  
p-dio~in NO = Hot appl icabl e 

Reported by: g%q 
A 4 



C:f?GI REEOURCES CO. U t C .  
StJ:.t;.GAY OF ORSA!: IC Pg !OR f TY PCLLUTA!IT rt':iLYS IS ---- -- 

r E!I T Getaghty b Miller 

IENT.I.O. LF-1 _ OAT: 5cf:qt.E RECEIVED 2/17/e2 

:O f 10. '13°2256 OAiE S t A t Y  S IS CC:@LETED 3/1/82 

. 
AC I o cc te~ot f : :~~  a / t  BASE ::EYTAAL CQI.;PCU!:OS ; . 
2 ,a .5-trichloroohe~o1 ND '410 4-brcaaohegyl ohcay1 ether E: 
~ -~h iuro-r l l -~re~o l  ND 429 bis(2-cai 0 r 0 i  toor30y1 )et,>er 
2-c!11 otochtnol ND 428 bC s (Z-ehi orcc tho%*/ )n:t %!anC '1 x. 
2 . ~ - d f ~ h l a r o c k e ~ o l  ??E . 523 hexacS1 orabuadf efie ?I: 
2 .a-dfzethyl chc~ot ND 538 hcxacat o t a e r c ~  ooen t3diefie NI 
2-ni trooheaol ND 548 f ~ o o h o r o n t  Nt 
4-%f troohtnol ND f Sa nachtital me 

I NL ND 
.I 

2,4-4f ni trooheno 1 - $83 ni troDcrrz?rre ND 
4.6-4f nf tro-a-crcsol 61 8 H-nf f rosod~methv1 am3 ne ND 

\ o e n  tach1 oroeheno 1 Nb 629 N-nS trosadf shtnyl a d  nc - . 

phenet 630 I - n l  trustidf -n-erpoy? mf w yn. 
668 bfsl2-cthv1hexrl)ohthalatt 

SXZE/NEUTIUL CO:~PCU~IOS 
670 buWl bentvl ohthatate UL 
688 uf-n-but11 ohthalatc  

ac tnzoh thene 99 698 df-n-~ctyl  oh thdl d tt In¶ 
bentidine ND 700 df ethyl ohthal a t e  ? 

1.2.4-tricnt orobcnzeze ND 710 dfmethyl ohthalate ND 
hexachl orobeareae wn 729 berrro( a)anthraecne HD 

; hexdchl ~ r c e  thane ND 738 benia ( a 1 oyrane ND 
; b f  sf  2-ch1 oroe thvl )ether Nb 748 3,d-benzo fl uoran Lhcne Nb 
; 2-chlorancsh:halene ND 758 benzo( k ) nuoran thrnt ND 

1 *2-dfch lcrabe~rcne  Nr) 768 chrjrcne NO 
; 1,3-4leh?arobe~zene ND 778 rceaaohthvlcne ND 

1.4-dfchl orsktnzrne ND 788 an thrsccnt YO 

3,3-4f~hlorobtnzfdfnc .ND - 798 benzo( ah f loeryt ene Nb 
2 ,d-df n i tra t o  1 uene ~ l j  808 fluottnt NO 
2.6-dint tretolutne ND 8 18 phcnan thrcne 
1 .Z-df ohenvl hydrarim ND 829 dfbenzo(a.hlanthractac NP 
f l  uoran the~e ND 838 tndcno( 7.2 ,I-ed)ovrcnc ND 
4-chl oropheny! ohmy1 c tker  ND 848 oytrne NO 

No Not d t  tected 1298 Z,J,?,8-tetrachlorodibcnzo- 
f4A trot app1fcable p-dfaa i n  ND 

Reported by: g&{ t 

Checked by: C. ,&!L!-- - 
/ 



E!:EXGY RESOURCES CO. IhC. 
SU:.':G.2Y OF CRSA:: IC PS !OR l i Y  PCLLUTA:!T X::ALYS is ---- ---- -- 

I FwT Gerashty 8 MI1 ler - 

I L  ~ '1 .0 .  Lf-3 DATE fX-tPLE RECEIVED 2/ 17/02 

:Q 110. 13-1257 DATE XULYStS CC:~~?LETE~ 3/1/a2 

ACID CCI*POU::OS p 0_/f  BASE :{E'J3AL CCtL?CU!lOS 9 -- a/ t  

i u 6 - i r i c n l a r o o h e n o 1  ND ' 41 8 4-btzmcohenrl ohenyl cL9et Nir 
4 o -cS 1 ors - s -c~r  sa 1 N3 629 bis(2-chlaroisaonoyl  lezhcr 'J9- 
\ 2-ch? oroaheno? - ?ID 428 bf s( 2 4 1 1  oroefhoxy Jcethcne X 0  

; - 2-rti t~ooffcnol ND fG8 f soohomne Nb 
; P-5 i  troohenol - ND 5 3  nt?ht!!cl eae ND 

*- 

\ 2.4-dini troohenol ND Ea'B ni trobrrrrene HD . 
L .  

\ 4 -6 -4 i  n i  tro-s-ctasol wn 61 8 N-nf t rosad ia tbv l  ami ne ND 
' L oent;chl or~ohcnol ND - 629 M-nf t tosodf ohany1 anfm ND - 

:no1 un 638 H-nf trosadf -n-grooyl wfne Nn 
663 bfs(2-ethyl hex71 Ioh 'SIa la t~  18 .- 
679 butt1 be3:vl oht!!ata& ND 

8A5E/3EYTRAL COi4POUNOS 6a8 dl-n-butyl ahthdl a ' k  ND 

- acmtoh tbene No 638 di -n-octyl ohthal a tr Nn 
btnriaine ND 708 d i e  thy1 oht??ala t c  

- 1,Z.d-tricn'larcbt~z?ne ND 71 0 din* thy1 ohthcf a tt NO 
hexzchl oroae !~ze !~e  un 728 benzo( a 1 an thracgne ND 

_ hexac;ll or3ttfi if ie ND 718 . be920 ( a ovrtne ND 
- bis(2-c5loroeth~l  lether wn 748 ~ , ~ - ~ e ~ z o f f u o r a n ~ ~ e i t e  ND 

2-chl aronaohthal cne ND 753 berrzo(k fluaran'u'leae ND 
- 1,2-dic?tlatobenr~ne ~n 76a chrytcne ND 
_ 1 -3-dic!t'I oroberrzent ND 778 actnaohthvl ene Nb 

1 .d-dichl  erakentent ND 708 an thractnt ur) 

3 .3 -4~ch~otob tnr i  d f n c  ND - 798 bcnzoi ah f loertlene ND 
2.4-dfni trotoluene ND 808 f luorene Nb 

. 2.6-dini tro toluene HD 81 8 ohenan thrtne ~n 
1 -2-dfohenyl hydrazing ND 828 dibenza( a ,h )an thracrnc NO 

- fl uoran them ND 838 f ndenot 1.2.3-cdlorrcnc ND 

4-ch1 oroohcnyl phc3yl ether ND 848 oyrene ND 

' = Not detected 1290 2.3, f ,8- tt trachl orod i benzo- 
p-dioxin ND = Not applicable 

Re?orted by: fit i\ 



E!:€.~GY RESOURCES CO. I!rC. 
SU:.:.GZY of OR~A:! IC  PI^ IOR ~ T Y  PCLLUTJ!:T X':;LY S f S ----- ----- 

1E:IT Geraghtg L Miller - 

\ 2.4,6- richl lo roc he no? N3 
\ o-chl oro-:z-cresoi ND 
\ 2-chloroohenol  ND 
\ 2 -4-dfchloroahenol  ?I= 
I 2.4-dike thy? ~ h e n a  7 ND 
i 2-n i  t roohenot  ND 

41 8 4-5tomao herryl ohenyl ether h'3 
423 b i s ~ ~ - c ! t ~ o r 3 i s a o m o y ~  l e t h t f -  23- 
438 b i s ( 2-chl oroe thoxy  hethane XD 
529 hexachl  arabutadf c n e  v3 
538 hexachl orocrcl ooen t a d f e n c  N3 

548 f soohorone  XD - 
'L 4 -oi  t roohcnol  ND 550 naoh t h a l  ene N3 .- 

2.4-4inf t rooheno l  ND - 568 ni t r o b z n z e n t  N3. 
\ 4.6-dinf tro-o-crcsal ND 61 0 H-ni i r o s a d f  jre thv1 ami ne -- ND 
6 - oe9 tach1 oroohenol  ND 628' N-nl trosod: ohcnr f ami ne Nb - 

 iren not WD 638 N- -f  t r o s a d f  -n-orooy 1 mine , U- - 
660 b -  2 - t t h y l h c x y l l o h t h a l a ~  - + 
678 b u t y l  benr~l ohthalatc - N3 
6a8 df-q-butft o h t h a t  a t e  L 

ac tnaoh thene  E?g 698 df - 1-octyl ohthal a t e  XQ 
benr id f  n t  ND 708 ' dfethyl o h t h a l a t e  
1 , 2 . 4 - t r i c n l o r o b e n r e n e  ND 718 d i n e t h y l  ohthalatc Nb 
hexachl a r o o e n z ~ ~ e  wn 72B bentat a )  an t h r a c c n e  ND 

-- - 

hexachl orue thane Nb 738 b e g t o (  alovrtne ND 
b f s ( 2 - c h l o r t e t h y l  Ietc5er ND 748 3.4-benza n uaran Lclent ND 
2 4 1  oranaohtRa1 ene ND . 758 b e n z o ( l 1  f l  u a t a n  them ND 
7.2-dichl o robcnzene  ND 763 e h r y s r n e  ND 
1 , 3 - d f c h ~ o t o b t n z c n e  ND 778 actnaahthvl ene ND 
1 ,4 -d i ch lo rabcnzene  . NP 788 an WIrscrne N Z  
3.3-dfchl orobcnzf  d f -;c N ? 798 b e n t o ( a h f  loerv1ene NO 
2.4-di n i t r o  to1  uene ND 800 f?xort . . r t  Nn 
2 ,6 -d in i  tro to1 uene  ND 81 8 phcnan t h r r n e  12- 
1 ,2-df phcny? hydra  z i nc ND 828 df bcnrola . h Ian thraccnc ND 
fl uoran thcne - ND 838 indcnol t ,2 ,3-cd)ortef le  NO 

4 - c h l o r o c h c n y ~  phcqyl  c t h c t  ND 840 pyrrne ND 

NO Hot d e t e c t e d  1298 2.3.7 ,@- te t r ~ c h t  ororli bcnzo- 
p-diax i n  h NA Not appl {cable 

Rcportcd by: f l ? !  



E!:Eacr RESOURC:~ to. I I ~ C ,  
SU:.'VZRY OF OP.s>!!IC P R I O R I T Y  POLtUTJ!:T A:IA.YsIs 
--I- - - -  

I €:IT Geraghty & Mfller 
l T . .  re-c; DATE =PLE RECEIYEO 2li t i e 2  
;a 1:~. 13-1248 OATEXiALYStS CCXPtETEq 3/1/82 

A C I D  C2i-iPOU::OS , a SASE ) ~ E ! ~ T ~ \ A L  COI.~FCU!IOS - * ~ a / l  
1 2 ,&.5-trlchlorsohenol - -  4 0 4-5tomaahenyl ohenyl cthet NO 
: o - c ~ ;  cr3-.z-crezgl ND dZS b i  ~ ( 2 - c h f  oroisoorooyl j e t ' e r .  LLn 

Z-chI orzckenol ND 418 b i t {  2-cht orocthoxy 111:ethane 3D 
! 2.4-dicnlaraoktaal 529 hexach? otobu tzdf en@ NO 
\ 2.6-4fzt:h*~l aheqo? Nd 538 hexccbl orocrcl aoenc3df CDC ND 
\ - 2-ni  trooheml ND 9 8  f sooharone ND 

4-ni ;toche~ol ND 1 3  naohL9aI ene .- 
'. 2 . 4 4 i n i  :rathtzot ND 568 n i  trobtnze.?e ND , --- 
! 4.6-dfni :ro-o-ctzsjl t 61 8 N-ni ';rosodiii%thyl ami ne ND 
\ . . otntnchl aroohtnol 629 H-ai trotodfohtnyf anine 1s - 0 

ND - 
-heilol 638 H-ni trosodi -n-oroovl mine va 

6 3  bfsf2-ethyIhexylIohtfra1a~ - 

acrnach t h e ~  XI' 6?8 uf -n-oct.rl ohthalate ND 
belrzidine ND 766 df ethrt oht!!atatc 
1 -2.4-tricnlorcotnianc ND 718 dfnrcthvl ~hthalatt ND 

. hesdchl or=ce3rc~c  ~n 729 '&ento( a lan thrac~ne  ND 
hexachi arze :bane ND 738 benzo( a )ovrene ND 

, b i s ( 2 - c ~ l c r = e ~ ~ ~ l  ) e t , er  un 748 3,~-bc~zof7uoranthcnc ND 
2 4 1 1  orandshthcl ene ND 758 benxo ( k ) fl uoran theile ND 
l,2-dichl crabefltr5e ND 766 chryscne ND 
1,3-dich1arcceazrne ND 778 accnaoh thy1 cne ND 
1.4-dich? otzbeaz~ze  Nn 708 an t h r a o n e  Nb 
3,3-4ichlcrobc!1zidf~t ND 798 benzo(ah i lorry1 ene ND 
2.4-4inf tro to1 uene NO 808 fluorcne ND 
2.6-dinf trotolut!~c ND 81 0 ghenan thr*nc wn 
1.2-df  ~hc3~1hydrjz  fne ND 828 dibenzd 3 ,  h 1 an thraconc NU 
fl uora.7 frScne ND 838 fndeno( 1,2,3-cd)oyrcnc . - 
4-chl arcohen:rl ohrfiyl ether ND 848 pyrenc ND 

10 = Not detected 1298 2,3,7,8- te  trachlorodfbenzo- 
1 a Hot appl icable p-dioxin No 

C 

Reported by: x& t - -- , . -J L .  . I,.,-- - 



E2EZSY ZEZQURCES CO. [ k c .  
SU:':.'>RY OF OP.SA!:It P9 IOR ITY POtLUfrl!lT klSLYS IS ---- - c -  

I E!iT Geta?hty L M i 1  ter 

I E ! I T * I . D .  Lf-7 DATE >;.pt.E RZCEIYE3 - 2/17/82 

~0 1 : ~ .  13-1249 OATE Z I A t Y  S IS CC:*PLZTE9 3/1/02 - 
A t  !O CS!-!PCtJ!:OS . '  V U / ~  B Z Z  NEUTaAL CCl-rPCU?!DS - t l  a /- 

5- 

4 - 2.4 ;6-tr~c:llor~oi;enol 39 '47 8 4-Sr:maohe.rlrf ohenyl et.cler ND 
4 0-chi ora-4-cresol ND 429 bis(Z-ch10rais~ora~y~ Ie59er- vn- 

2-c3loreoheaol ND 438 his( 2-c3l orecthaxr )11;?9ane ND 
2.4-dic!1~arockenol -.- t r  n a f 29 hexachl crabuadienc ?I 0 

4 2.4-di~r thv? onenol D . 538 hexachl orocfc1 oocn radf  cirt  Nb 
4 - 2-ni  troohe.clo1 Nb 548 isaohorone HD - 

4-ni  t ro~hcno? ND 5 3  nae h tha 1 ene ND .- 
! Z , ~ - d i n i : t ~ c h e a a l  ND 568 n i  trobcarene EID . -- 
A 4 - 6 4  ni tro-2-crgsal nJr) 61 I H-nf trasodf ;r;etclyl arrrine N3 

I - oen tzch1 o r ~ o i t e n a l  628 H-ni trosodf ahemf1 aaine Nb - 
oneno1 ND 638 N-ni trosodf on-grooyl mine Nn 

668 b i d  2 - t t h y l h e x ~ l  IohI'LhaI a t t  90 
678 buz-17 benzyl ohthalatt Ei 

BASE/!;?JTRAL CC;4PCU?iOS 
6a8 ef -n-bueff oh that a tr ND 

acenzsh tllcne - N!? 698 df -n-oc7yl ohthdl a U? sn 
beqzibinc ND 708 dfethrl ohthalatt  
1.2.4-tricnlarabtnt%ne ND 71 8 dicethy1 ohthrlatt  Nb 
hexachl orcbegztne wn . 728 benza(a)anthraczne ND 

; hexzch? orue thane ND 738 benzo ( a 1 ovrcne ND 
; bis(2-chlarset.'l:tl lether N D  748 3.4-aenrufl uotan'uS~.'~e NLI 
: 2-clll orsnaohthr? ene ND 751 benzo( k) fluaran tht9e ~b 
; 1.2-4fchlorobe9zenc RD 760 chr-srne ND 
; 1,~-dich?afatef iz tne ND 770 icenaohthyl ent ID 

1.4-4fchlorsStn:~ne 788 anthracrne ur) .- 
~.3-dichlor~tc~zidf nc ND - 798 benzal ahi )oer~lene ND 
2 -4-dini  :ro to1 uene ND . 808 fluorene N5 
2.6-dfni Sro toluene ND 81 ohenan thrtne yn 

1 ,2-di~hen:rl h:/dra z ine ND 828 dfbenzo(a.hlanthraccnc N3 
fl uoran thene ND 838 indena( 1,2,3-cdlo*trcnc ND 
4-~h~orcohcnvl ohe9gl c ther HD 848 ovrene NO 

80 = Not detected 1298 2.3 ,? ,8-te trachf orodfbenzo- 
= /lot applicable 9-aiar i n  NO - 

/v 
Reported by: t/b 1 

1 1  ' 

Checked by: &? f i t [ : & : -  



E!IEXGY XESOUECES CO. ItrC . 
SU:-*:.f;RY OF ORS>,'!IC P R f C R l T Y  PCLtUTJ!tT A ! l A l Y S I S  
- I -  - - - -  

! 2.4-dfchl or~oi;cao1 ?!9 . 523 h c x ~ ~ 5 ~ o t 3 b f f ~ d f ~ ~ ~  ND 
- 2.4-dtmefhvl ohenof ND 528 hexcc91 o roc=fci ooen t2Of cne ND 
! 2-n i  t r a o h e m l  ND 5 ~ 8  i soo horonc ND 

4-ni troahesol ND $ 8  naohthal cne ND .- 
2 -4 -d in i  :rashen01 ND 6 nf trobsnrgnc ND . - 
4,6-dini tra-s-crzsal un 61 8 N-nf trosodf mcthyf dmine ND 

actgaoh thene ND 659 df -n-acV1 ohthal ate Nb 
beilz i dS ne ND 708 d f e t h y l  ohthalate 
1.2 -4-tricn~ot~bcnztac ND 710 d fe t thv l  o h t f i a l a t t  ND 
hexachl o t o c e ~ z e ~ t  un 729 be.?zo( a 1 anthracrne ND 

3 hexacal aroethane ND 738 benza( a )  o v r ~ n e  ND 
b i s ( 2 - c b l o r c e t h y l  )ether Nb 748 3 - 4 - b e n r o f l  uorant9ene ND 

. 2-ch~oronaohthal  enc ND 7% benzo( t i f  uaran them ND 
3 1 -2-dfchlorobenzcne Nb 763 c h r = s s n e  ND 

1 -3 -d ich lorooeazrnt  ND 778 actnaohtbyl tne Nb 
1 1 -4-dichl  orabcnrefle ND 788 an t h r a c t n e  WD 

2.4-dfni ttotolucne ND 800 fluorene ND 
1 2 . 6 - d i n i  tro:alutne ND 81 8 ohenan thrrne wr) 

1.2-4fohcnyl  hydrazi nc ND 828 dfbenro( a. h 1 an t h f d c m  NO 
- f luoranthcne  NO 838 f n d c n o ( ~ , 2 , 3 - C d ~ o ~ + ~  ND 

4-chtareohcny l  p h c g y l  ether ND 848 oyrene NO 

ID Not detected 
1 Not appl lcable 

Reported by: 7 h ~ 4  



E?lE.lGI RESOURCES CO. fkC. 
SL':.*:.WY OF CP.SA'!IC P 3 t C R I T l  POttUTA!!T XUtYSfS ---- - . C I - - - -  

I E.'I T G ~ ~ a ~ h t v  fa M q 7 3 n ~  - 
1 E ! T g . 0 .  1 ~ ~ 9  OAT€ Sx;"PtE RECEIVE3 2/17/62 

:O 110. 13-1251 DATE XULY S f S CCIP LiTED 3/1/82 

6s; !:E?ITaAL COP;PCU!:OS - :a/1 

- 418 4-trczieehenrl ohcfiyl e a e r  SS 
429 bf s ( 2 - c h i o r t i  t to t j ay1  le%9ef .tn 
438 b i  s (2-chI aroe~,fox:f ]me t'I8ne ND 
528 hexacki orobutadftae ~n 

538 hexac3l eracrel oocn t1df CIIC NJ 
548 i soohatone N? 
5 3  nach t9cI ene ND .- 

'. 2.4-dini troohenol ND 56a nf  trebcartne UD . 
-0 

4.6-44 n i  tra-o-cr~sa1 wn 61 8 3-nf trosadtme t ' * t1  am{ ne XZ 
4 - oca tach1 oroohcnol ND 628 H-fli tras~dfohcnyl amine ND - 
4 ohtnol ND 638 El-ni trosadf - f i - w a o ~  1 mine u- 

668 bf~(2-<thyIhe%~II~hthdI~tt - 

acraaoh thenc SD 698 df -t~-ac=tl ~ h t h a f  a te wf3 

beflzidine ND 708 dfethyl ohthatate N3 
1.2,4-tr icn?orobe~t1ne ND 718 d i ~ t t h v f  ohthalate VD 
h e x ~ c h i  o r o o e ~ z ~ ~ e  wn 729 &ento( a )  anthraccne N9 

1 herachl orse thane ND 738 bcnzo ( a 1 oyrrne N3 

r b i  s ( 2-chl oroe thy1 l t h ~ r  htn 748 3 ,A-beilra fl uoran trclenr ND 
I 2-chf oronaohthal cne ND 753 benzo( k ) f luorin them ND 
r 1 ,Z-dichl otobenztnt un 76a chrysrire 13 
: I .3-dfchlorobenzene ND 778 acenrsht'rvltne 19 
; 1 -4-dichl otsbenrtnc ND 788 anthrrctne N? 
: 3.3-dichl orobenridfnc ND - 798 Senrat ch f locry tLne NZ 

2.8-dini trotolutne Nb E08 fluortne 
1 2.6-dini t r o  to1 ucne ND 818 phmanthrcne r2- 

: 1,Z-df ohenyl hydrarine ND 828 d l  benzo( 4 ,  h 1 an thracme yr3 
; f l  uoranthene ND 838 i n d c n o ( l , 2 , 3 - C d ~ o ~ ~ ~  N3 

; 4-chloroohcnyf ohc3yl ether ND 848 pyrcne N.3 

ND = Not detected 1298 2,3,7,8-tetrichlorodfbenzo- 
0-dioxin N3 NA - Not applicable 

f h k i '  Reparted by: 
- 

L 

Chcckcd by: C 61, te- 



E!IEXGY 2ESOURCZS CO. D t C .  
SU:.';-t>2 Y OF ORsA.': I C P9 loft f TY POLLUTA!tT ;L':AlYS IS ---- - . - - - -  

I ENT ccFJghv 8 ui 1t  a* - 
; IT*I.D. LF-10 DATE wp~: RECEIVED 7 r ~ 7 r a 7  

3 I 13-1252 DATE XIALY S iS CC?LETEg 3 / I  182 

A t  lO CO;.':P6U!IDS !!/I - 0s; :IEIJT7XL f Ct*$CU?!OS 9 d l  

1 - 2.4.6- t r i c h t o r o o h e ~ o 7  Nb ' 41 8 4-~r:rnoonen*rf oi?cn*f 1 eL!er ND 

; - o-cht oro-3-crrsol ND 425 b i  $1 2-chf o r o i  ssor30~1 )etL,er 29- 
1 2-rhl eroohenol ! ' .  4 3  b i  s( 2-ch1 o r c e ~ 3 a x w ~  lme~!cne XD 

2.4-dfchl o r o o ~ e ~ o l  529 h e x a c h T o r o b u t ~ d i  e m  ND - 
; t,~-di~ethvl ohem1 ND 528 hexcchloroc!cl actac~dienc  ND 
\ 2 - n i  troohenol ND fa8 fsoohamne ND 
\ 4-qi t toohenol ND 5 9  naeh t9al ene ND *- 

\ 2.4-4f n i  troohenol ND 56a nf trcb~.rlrene ND . 
c- - 

4 . 6 - d f n i t r o - o - c r ~ z s l  YD 61 8 H-ai t r o s c d i z 2 ~ ? v l  ani ne . '  ND 
oentachloroohenol - * 

ND - 629 M-ni t r o s ~ d f  o h e n ~ l  anine ND - 
sen01 A- 628 H-tti trasadi -n-9 mavl cblf ne wn 

668 b i  s(2-tt!!yT hexyl lohttrala'ct 23 

acenaah thene 6% dl  -n-oct.,l ohthat d t t  ub 

benzidine  ND 700 d f  e t h y l  oht!!ala tt 
_ 1.2.4-:ricnlorobtnzzne ND 718 dfmcthyt ohthal a t e  ND 
- hexachl orobenzznc l~ r l  729 b e n z o ( a 1  a n t h r a c t n e  ND 

hesdcnl oroc  thane ND 728 benzo( aloyrtne NO 
b i s (2 -ch lo roe thv1)e the r  ND 748 3 ,I-benzcrn uoran thene ND 
2-cbl oronaohthal  ene ND 758 benzaf k) fluorant.he5e ND 

- 1.2-dichlorobenzene ND 763 chrfscne ND 
- 1 ,3-dichl orobenzene ND 778 acencoht9yl  tne ND 

1.4-dfchl orabenzane ND 788 an thracrr;e /ohenanthefie w - 
. 3.3-dfchlorobenzidfne ND 798 benza( ohf l o e r t l e n c  ND - 
. 2.4-df n i t r o  tal uene ND ' 800 nuarcne Nb 

2.6-dini tro to1 uenc ND 01 8 ohenan threnc fee 7 '  
1,2-diohenyl!y1draz$ nt Nb 828 dfbenro( 4 .h lan'u'rracone Nb 
fl uoran thcne ND 838 f ndcno( 1.2,3-cdI ovrtne NO 
4-chl oroohcnyl p h c ~ y t  ether ND 848 pyrtne ND 

1298 2.3.7.8- t e  tract11 orodfbenta- ' = Not detected 
p-df as i n  NO = Not appl l cab le  

Reported by: g & k l  



E!:EXSY RESOURCES CO. 1)lC. 
SU:zf.fSA Y OF ORS;:! I C ?R 102 [TY PCLLUTJ!!T XULYS 1 S ---- -- ---- - 

I ENT ~am8&cj % yf 11 a- - 
IE!IT'I.0. Procedural Blank OATE SX.tPtE RECIZ'fED s r t ~  1q7 

ZO 110. 23-1253 DATE E I A l Y  S 1 S CC:@LETEg - 9 17 197 

4 2.4-dfchlaraokraal YE . 2 9  hexachl arabutadf erre VD 
4 2.&-die~ihpl ohe~of ND 5 j 0  h e x a c h l o r o ~ ~ c ~  oocncadiefit XD 
4 2-ni troohenot ND 548 Ssoohorone HD 
4 4-ni troohenol ND 5 3  nacht!al ene ND . 

0- 

1 2.4-4Sni trachenal ND 568 nf trobcnztnc ND . -.-- 
I 4.6-di ni tro-9-cresol ntn 61 El N-ni trasodi ~ e t h y l  arni ne Nb 
4 - be9t;chl oraohenal ND 628 H-ni trosodf ohanyl amf ne ND - 
4 phe.?ol _ND 638 N-ni trosodf -n-groay 1 cmine ~n 

actgcohthcne ?I2 6 9  df -n-octyl ohthdl r t e  ID 
bcrrzidf ne ND 708 d f t t h ~ l  ohthatate ND 
1.2.4-:richloraatn:~~e ND 71 0 dimethyl ohZ!!al a f r  UD 
htxaeSi o r a i c ~ t r n e  un 729 berrzo(a)rnthrrcrne ND 

1 hexachl oroe ihane ND 730 be5:o(a)oyrrne UD 
1 bf  s( 2-cnloraethvl lethcr ~n 740 3.4-be!1~0 n uoran thene ND 
1 Z-chi dronashthal ene ND 758 benzo( k) f l  ooranthane Nb 
1 1.2-dichlorubcrrzanc SD 768 chrfscne ND 
1 1 ,l-dfchlorobentcnt ND 778 accnaohL9yI ene NO 
I 1 .4-df chl orobenteae ND 788 an thracgne Yb 
1 3.3-dfch~orobe~tidfne NO 798 benzolah i loeryt ene NO 

2.4-4ini trotalutne NO 800 fluorine ND 
1 2.6-dfni tro tot  uenc ND 81 0 phenan thrcne un 
J t ,2-df oheny 1 hvdrazi ce ND 820 df benzot a. h I an thraccsc NO 

fl uoran them ND 3 indcno(l,2,3-cdlorrcnc ND 

1 4-~hlar~oheny 1 ohe9yl a ther ND 948 pyrtnc ND 

Not detected 1238 2.3 ,? ,&- t e  trachl orodi benzo- 
p-aiaxin NO = Clot applicable 

Reported by: fib! 
Checkcd by: C. f i 7 _ / ~ - ~ ~ -  - 
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CLOSED LANDFILL - TEST PIT OBSERVATI:ONS/LUGS AND ANALYTICAL 
DATA 

(Source: Reference 17) 
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SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

Ground Water Prolcetlon Dlvlalon 2600 Bull Slrect 

I .  LOCAII(1N 0,  WcCL 

I CouMr Charles ton syslcm Namnc. CSY-m-3 

1 1700' southwest of ~ a i n b r i d g e  and Hcllan 
S l r t r t  .3tl.,ettt t . 1 ~  01 Well  L a c . ~ l # n n ~  ------.--. . .... . -.----- 
Skcrclb A~JII: (See cxrrbs~blc or. Iracbl 7 

See Attached 

rovn Silty Sand i .S 1 I 
1 Gray Sandy Clay 

Brown S i l t y  Clay 1 3.5' 1 5 .5 '  
I 

Columbl.. S.C. 29201 (803)  758-5213 Wmlrr Wall A u o ,  

4. OWNf A OF WEU. 
M ~ C C S S  Charleston Naval Base 

m.phanr No. 

Adbars Saussy Engineering 
I 230 Habersham Street 

I Savannah, Gd 31412 (912) 223-5103 
T ~ l e p h a r  No 

5 .  W I  L L  Ot. 1-1 I I I C ~ ~ V ~ I D I ~ ~ ~ ~  D.~IC Sir, 1r.1 U 4 - L  i-9 1 

- 

I .  USE.  
o [- 1 Y I I I * ~ . ~  SWJI*IV Pcr*n*l  NO -- 0 .-a. 

[I ~ r r q . ~ l ~ o n  r_l Cn**~lr l *o l - * * *q  Ec~.- 

1 ;.$re. PVC -- 0 , 4 * * *  *---- 
2" 

Stot /Cr*~:c  10 L e q " '  - -T ------ 
Scr Her.-men ,,,L-- I t  ,~*a .L3 1 1  HOT€: MULTIPLE SCa 

- -  'I. . l . S l l  
., USE SECOHD SHEET 

S.c.,e a - ~ t ~ s a *  vvr (Pwa~r!  ct-ctorcl &:to - ---. -----. -.- 
l o .  S T  ~ T I C  e..xT€R LEVEL 

1 . 2 '  - 5.5+ 
tus* 8 2na r t w m t  &I hrenca, 

3. REMARKS 

Jet (60.01 0 Recintmca~,,vq Cj  C m n r * * l u w  - 
17. W E R  WELL CONTR*ICTOR'S CERTIFICATION. This +rll war t d w  m). *# 
1- tm r- a mn w vw wrl oi L- e'1053 E. Lindsay 

~ ~ ~ ~ ~ % a x d i n - ~ u  ber Greensboro, NC : A O O A E S  



SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
Columblr. S.C. 292Ot (803) 758-5213 water W I I ' R M Q ~  

- 4. OWNER OF MCL 
Mans Charleston Naval Base 

Terwrr,one No. 

€-em 
AQW~I  Saussy Engineering 

230 Habersham Street 
Savannah, GA 31412 (912) 223-5103 

Tctenharc Elo - 
3 .  W I  1.l. 0 1  1'7 I 1  iC,".*,It,.*..#dl u - b l . 2  s18*7e*t u 4 - l l h y L  

..... ?: 5. ... .. *--.. - .* t l  . . * . 
G.W c ~ , ~ , w I ~ I ~ ~ I .  04-1 1-9 1 - 

kt.,ti nnt.,, v 1 ] JVI r r ~ c  Bore-f  1 Om.- 

[,.] n., I~*I.OV [J 0. , . s . H  C ~ a 1 3 1 r  #on, 1.1 III~~*. 
. 

I .  U S E :  rJ 0 0 ~ m ~ - 9 1 a ~  1- 1 *,et*l,c S**VIIIV Pc..n,t NO ---. - 0 ,--- 
I*, q.tarnor rJ A,, C n m * a ~ i ~ m t * ~ ~ ~ q  ~ C W -  

$ 1  1 0 - - - - -  .-.-.- .. -. -. -- - _------ .. - -- ..- -*-.I----- - _ ,  - _ . _ __&.  . _. - _ 
11 c-s,,.~. (3 ?lr+~-a.w.r [-1 Wztsb'nt ' 

r\..v.. I ,lung'*f Al~O...llIr.I,I.. 

T V I ~  [ J P V C  r J~..~c.*.*-blnr~r s , , , : , , ~ ~  O . I I 

U 5 T r ? l  G O t l n  .-* I L m / o q h ~  - ---- 11.. '. 
- ,-2..*. In 2-5 1 I. tl.!l.l)( I 0,  5110~ U y v r  g.5 '. : 

.rr 1 1 )  --- - I r  t tc r r~ lv  
- _ I _ - - - -  ------ 
'3 S C t I E i : .  

1 . 11.. 
PPC 2" -- O'.~"'---,-'-- 

Slot4aa1:r LC-: fr* 2 
Set Rerurccr. 7 5 !I .***$. 7 - 7 , I t  NOTE: MULTIPLE SC;l 

. . - .  Ground Wmlcr Rolrctlon Qblrlon 2600 8ult Slree! 
.. - _.. . 

. . 

a 

I. L O C A l  I O N  Ot. W t  1.L 

synem Nmnc: CSY-Fpfi;I-L 1 

Coumy: Charles ton 

L~IIIW~. 3'2 51' Lrnqltuda- 79 57 ------._--_ 7- 

o,~,~.,, n.t,a ~ , , ~ ~ : t + r w *  d*oa** fln,wi lm~lc*84!4~l.awnq 

1500' soutwest of Bainbridge and Holland 
SI,C~I . i ~ ra t~e* r  Or C,IV 01 wvlr Loc.rlung* ----- --.--. . ... . . . -. ._ _. _ - . - _  --. 
~ s o r c ~ t  ~ . i l n .  ( s e e  C..WI~I~~C or1 I I ~CC I 

See Attached 

C - 
3. CUTTICJC SA:.:PLES 

~ c o r t ~ ~ v t ~ c ~ ~  LOPI 0 vc, wi+ .> .~  em:te,n:t a * lo  

1 

I Mi t h  Ornanics 

FonuAno:l oEscRtrtro:r ~ O T T O U  cc - -  I : *#*a1 - !, USE SECOMO SHEET 

S.wa f.oa~vt.c u.6~~ t P ~ . * r s ~ .  - nc los t I  f&n - ------. --- 
l a  STATIC ~*:,\ran LE'.*EL 

wn U r v  Sand 1.75 --- t ~ .  IU.~~;... 13tltl :nn,f~:? af!96 ii J*ou.t - --- ---.**---.- - 
(w/ta&ween 2-3 .5  ' -- I I. PULIPINC LEVEL seror.. ka~*.t C,.I.IJCC 

I - - - -  I:. .la:.?. .- 181 \ l,*".l~..~; t P '.' 

.<.,.Id - 
n L l , h r o w n  v Clav 2.5' P,,.,,,,,.,~ its: VTCI {PICIIF C~~CIOI~I  U:JO 

----.---.- - --- - 
I ?  \ -~ . \ r tn  CL'.\LI: 

C~*re*-.c.r~ A , .  rr.:r.t y~ .xe:Q NO 3,tr::.:t,Jo .-.,~.,l.,.:,: p t [ S  ..: 
PI?;rsr C*.rct~:': L.II, I~+Y~II% 

13 f i R T I F I C 1 2 L  F l L f L R  I G . J . . ~ ~  P I C ~ I  [ 3 . r * %  n r d o  

I n ~ l a I 1 C 4  Ira-.r 
1.5 

f t .  10 
7 2  - I r .  

€ 1 ~.CII"C sl:? unmlernn.cv C S C ~ ~ . C I C ~ I  1 .466  
14. ~ ~ L L L  G I O V r l O v  @ ~ C < ~ S O  

 cat ~ s r n e n ~  0 Sand Ce-.tnt  6 C Q ~ C . + I ~  0th.. 

ocl,~rt F .~ . r r  1 . 5 1 ,  ro surface 
-----* ------- ------, 

15 r~Ehncst  sCuncE 3 c  P O ~ E : L L ;  Cotrtnr.!l:::,Tr=:t ,. 2 ..- 
,.De y e ~  OS~- 'CC:+:  0 v e t  v a e  

u:cn cr-tfic!.c- r J :lo Z.-e,,e% --- -- 
1G P Y h l P  DJI.: lnqlall,?n n o  I ms~a~#-*h.? 4& 

kq 1 ,  n.ww! .no';.' *.) - - - -  
U P  "qltt I+nqtfa 01 ~ * s o  -8or -- ' f  ~ ~ U ~ C I I *  

T Y P E .  0 ~ , , l , . * ~ c ~ ~ ~ l r l ?  a J r l  l r r t a l l ow)  i v rh .ne  

[J 1.1 frl~rul 0 Rccmrccam,..q 2 C # n l t * l u p r  

I 7. YrnTER WELL COHTRACTOAS CEnTIFIC\TION: This wt!l a s  &*.d mecr m, 
t h *  r m  a ~ u *  10 Ihg k S  01 my k w g e  and b e % q 0 5 3  Em Lindsa:: 

Greensboro, NC 2 
m0;;ESS 

-- . r s u t  un 

i 

I I 1 
I ----r --.- - -  - _ _ . '  * _ _ I - - -  

I I . - -. - 
I !  

*nocsls -.roe* t,o,.np tO,ttr 

1.75'  - 7 .5 '+  
[us* 2 n d  98te.t ,I n.mneat 

3. REMARKS 

- .  



SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
Ground Walrr Prolecllon Olvlmlon 2600 Bull Sttr t l  

. L O C A l  ION OF W E L L  

I Courur Charleston syslem ~ l l f i O : - r  

800' south of Holland and Bainbridge 
Slv re l  .r#ltJrcls k c . 1 ~  01 Wull  Locar.na* --. --.-.. .... . . - -  - . . - --.---, 
S h ~ I c t l  h l ~ l l :  t s f ~  *=J@ralblC O n  I lachI  

See Attached 

U w 
' fHICKIJESS OEPT H TO 

FOnMATlON DESCRIP~ION 01: GOT T O!-1 OC 

row-Black Silty Sand -- 

I Tar, Trash, Sand 1 4 . 5  ! 7.5 1 

! 
*o*cJlC -aler Uearonq 10*ra* 

3.45'  - 7.5+ 
l u re  J 2 n d  *Ireel 11 meenem1 

3. REMARKS 

tolurnblm. S.C. 29201 (003) 75!-5211 Water Well R s c o r c  

1. OWNER OF WELL. 
M ~ C S S  Charleston Naval Base 

I Telephone No. 
Engmcn 
raei,ors Saussy Engineering 

1 230 Habersham St ree t  

I Savannah, GA 31412 (912) 223-5103 
Tc lc f~ I~ lc  KO 

5 .  W l  L L  Dl I ' l l 8  (C.w~,lta.1a3#l U.II~. Smarrcm~ lJ4-1 1-91 

U 5 t r r - 1  UC~II.... I t-:rw. I - -.-- --- 111, . I  

2 . .-.- s t  I , I  I !  I t..,? 5110r 3 L] Y c, .. '. 

L v J 
L * - C l t ' - -  ------ 

--.- 11 .r**ll -- 11 
USE SECO140 SHEET 

$.eve A ~ ~ I W W  u ' f e s  I P l r a w  enclose) U N ~  - --- ------ -.- 
t o  S T A T I C  w n ~ ~ n  L E V E L  

7 I I. i,.:lo,., ra-aa re1e1r:c r lrar Ye 1bc1.1rr -- - ----..---.- - 
1 1 .  *U.-IPING L E V E L  BCI~... C~..~S.IPIX~ 

InstalIeo 1.0- 
L . 2  

'I. to I . J  - I I 

Car:!.:::zn G b:O aanoarnl - -- 
IF,. PUhl I '  Oat? l,.a:a~len -- n o ~  m r l a 1 1 f - F  .dl 

MEG'"ERmiar d i w u b e r  , Greensboro, NC- 2' 
BUSNESS M O R E S  

Nm r/ r- 



4 -n 

.- - - , , v n , r u L , h , r \  ,-,-+- W L S Y  4 vr r t A L i  9 A N D  ENVIRONMENTAL CONTROL 

I .  L O C A  l1C)fU 04 WE I. L 

Charleston system Nalm: CSY-FpRJ-1 

1 1500' south of  Holland and Bainbridge I 

1 See Attached I 

3. C U T T I N G  S A h I P L E S  

Ccorr~rvrmcar Cops 0 yes t.1tn.e ee*clnwh 

FORMATlON DESCnlPTlON 
'THICKNESS ut,?tn TO ' 

OF aortou OF 
STRATUM STRATULI 

I 

1 Brown S i l t y  Sand - -- 
Jack Silty Clay 

k - 

I I l -  I 

t:akmbla. S.C. 2920t (8031 tsa-52  13 water WIII R u o t d  

I 4. OWNER OF WELL. 
weu Charleston Naval Base 

j 7dcnMmHo 
Eqnrro 

1 Awess Sa-ssy Engineering 
230 ~gbersham Street 
Savannah, GA 31412 (912) 223-5103 

Tclcwmrc N a -  
I 'J Wt 1 . 1  (31 1'1 1 1  t ~ l t .mt l~ l r~a+~ l l  U.I*C S ~ ~ . t r t r  UL+-1 l-yi 

.-. ..! 1s. ,.. . .__* .._..- I I .-- --  - - -.- -.._--- ~ a l e  C ~ * * I U I ~ I C I I  06-1 - 1-9 1 - 
'; I J r.1.,11 nn1.1. w ] .i.-t I P ~ I  SO.C,I [ J o . . ~  

I 1 n., II.W.I,~ J o.....!~~ rJ c.1~1~ Ion1 I 1 oil.*- . . 
.--- 

7 .  U S E .  

r 1. ) Pttl.1n.: ~ * * l 8 t l l v  f ' t ~ * - m l  Ne  --. ..- -. u n-",..*. 

[ I .  (2 Cnewdo~ae**-rrq UC- ... -.. 

t ,,I, -PVC 7 
lo--- 

D*****-- = --.--- 
5 ' 

L="g'lr ----.-- 
S +I.  a w l .  ' ' 1 1  NOTE: UUlTlPCE SCRf E - -  9 1 9'UI 

USE SECOND SUEET 

S l ~ r f  ~m01vq.( fJ~ct ( ~ t r a s e  C ~ I C ~ O W I  &JO --- ---- ------. -- 
to. srnrlc  . -- \:.nr~n L E V E L  

I Bentonit 
NE.?I crtnr-c (3 s a w  ce* *wnl  6 c o n c r s ~ e  Q 0 t h ~ )  ---. - 

( a ~ t l u j r c m n m ~ ~ . w m e b ~ ~ 0 ( ~ ~ 1 0 * . 1 0 d 0 s a ~ ~ ~ ~ 0 5 3  E. Lindsa, . 6 

, AEGISTEWD dardin-Huber AOORESS Greensboro, NC- 271 



Laborstotias, inc. FORT LAUDEROUE * SAVANNAH 

CLIENT WESTINGHOUSE DATE REPORTED: 04/18/91 
SAMPLE LOCATION TP-2/TR?iIN. CNT. EPA: # FL095 
SAMPLE NUMBER 002-041291 FL DRINKING WATER: 4 86144 
DATE RECEIVED 04/12/91 FL ENVIRONMENTAL: Y E86006 
DATE SAMPLED 04/11/91 GEORGIA: # 828 
SAMPLE TYPE SOIL SOUTH CAROLINA: # 96015 
SUBMITTER DIRECT EXPRESS 

TEST RESULTS --_--------------------------------------------------------------- 
LEAD, T 
ARSENIC, T 
BARIUM, T 
CADMIUM, T 
CHROMIUM, T 
SELENIUM, T 
MERCURY, T 
SILVER, T 
EPA 8240 
EPA 8270 
pH OF S O L I D  

170.0 MG/KG D.W. 
4.60 MG/KG D.W. 
35. MG/KG D.W.  
- 2 0  MG/KG D.W. 
1 1 . 0  MG/KG D.W. 
.20 MG/KG D.W. 
c0.1 MG/KG D.W. 
K0.1 MG/KG D.W. 
NEGATIVE 
POSITIVE 
8.0 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

DONALD S. MCCORQUODALE, JR. PH.D. 
MICROBIOLOGIST 



Laboratories. Inc. FORT UUDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE -CERTIFICATIONS- 
SAMPLE: 002-041291/ TP-2 TRAIN. CNT. #219 EPA: #FL095 

DATA FILE: >4161S::D4 FL DRINKING WATER: # a 6 1 4 4  
DATE REPORTED: 4/17/91 2:28  FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 5 .00000  GA # 828 

SC # 96015 
EPA METHOD 8240 

PURGEABLE ORGANICS - SOILS - 

U S  No. PARAMETER - - - - - - -  - * - - - a * * -  

67-6&-1 ACETONE 
75-05-6 ACETDWlTRltE 
107-02-8 ACROLEI I 
107-13-1 ACRYLOWITRltE 
71 -43-2 BENZENE 
100-LC-7 BENZYL CHLORIDE 
75-274 BROKX)ICMLORWTUANE 
75-25-2 BROrmFORH 
7 4 4 3 - 9  BRamWrET HAlE 
78-93-3 2-BUMNOwE (HEW) 
7s-15-0 URm DIUILFlDE 
56- 23-53 CARBON TETRACHLORIDE 
108-90-7 CMLOROBENZEIE 
124-48-1 CHLOlWlBRROnaETHANE 
75-06-3 CHLOROETHANE 
110-75-6 2-CHLaROETHYtVlNYLETHER 
67-66-3 CHLOROFORM 
74-87-3 CnLoRonEtlUrNE 
96-12.8 l , 2 -0  IBROrm-3-CHLOROPRO 
106-93-4 1,2-OIBROWOETHANE 
74-95-3 DlBROCIOIETHANE 
7&-41-0 l l~-DICHL~O-2-BUTEIE 
75-71 -8  DICHLORQII FLUOROHETHANE 
75-34-3 I ,I-OICHLOROETHAUE 
107-06-2 1,2-OtCHLUROETHANE 
75-35-4 1,l-DICHLOROETHENE 

COllCEWTRATlON *HOL 
(ug/kg) (ug/kg) CAS No. PARAMETER 

- . - I - - -  --------a 

0.0 5 -00 %-50- 1 0-OICHLaOOBENZENE 
0.0 10.0 541 -73- 1 m-01CHLOltOBEWZENE 
0.0 80.0 106.46-7 p-OICULOROSEYZEIE 
0.0 20.0 155-60-5 trans, 1,2-0101LORSTNEHE 
0.0 1.00 78-87-5 1,2-DlCltORWRQPANE 
0.0 1 .00 101161-01-5 cis,l,3-DltlLaR(IPROPEHE 
0.0 1.00 1 W 1 - 0 2 - 6  tr~c,1,3-D1crtORaPROPEnE 
0.0 1.00 100-41-4 ETIYLIENZENE 
0.0 5.00 591-713-6 HEWE 
0 .O 10.0 78-83-1 I M B U f Y t  ALCDHOL 
0.0 5 .00 15-09-2  ETHYLENE CHLORIDE 
0.0 1.00 l w - 1 0 - 1  L-METHYL-2-PEWTAMWE - 0.0 1.00 109-06-8 2-PlCOLlYE 
0.0 1.00 110-86-1 PYRlDtME 
0.0 5 .OO 100-42-5 S TIREWE 
0.0 5.00 630-20-6 1 , l  , t,Z-TETRACHLOROETHANE 
0.0 1 .OO 79-34-5 1 , l,Z,Z-TETRACILOROETHANE 
0.0 1 .OO 127.18-4 TETRACMLmETHEME 
0.0 1.00 108-88-3 TOLUEUE 
0.0 1.00 71-55-6 1,1,1-TRfC~iOROETlUNE 
0.0 1 79-00.5 1 , l  ,Z-TRICNLOROETHANE 
0.0 5.00 79-01.6 TRICHLOROETHEHE 
0.0 5 -00 15-69-4 TR t CULOROf LUIROtETHAME 
0.0 1 .OO 96- 18-4 1,2,3- TRlCHLOROPROPANE 
0.0 t .OO 108-0% V ~ L  ACETATE 
0.0 1.00 75-01-4 V lY lL  CHLORIDE 

1330-20-7 TOTAL XYLENES 

ACTUAL D E T E C T I ~ ~ " L ~ H ~ T  = m n m  DETECTIOU LIMIT a DILUYICU FAC 
W L  - BELW METlKID DETECTlOW LIMIT (A value at 0.0 = s)lDL) 



bhrrtonrs, Inc. FORT UUDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 002-041291/ TP-2 TRAIN CNT P219 EPA: PFL095 

DATA FILE: >4BllA: :D3 FL DRINKING WATER: #86144 
DATE REPORTED: 4/17/91 2:37 FL ENVIRONMENTAL: PE86006 
DILUTION FACT: 100.0000 GA f 828 

SC # 96015 
EPA METHOD 8270 

-NEUTRALS AND ACIDS 
CAS No. PARAMETER (u9/k91 (uo/ko) ..___-- --.-.I___ .___--------- -..... CWCEITRAT I OW *nDL 

83-32-9  AQNAPHTHENE W L  0.50 U S  No. PARAMETER (uglkg) 
-.* .... ----.-.-. --.--.-*-.*-* 

(ug/tg 

201-96-8 ACEVAPHTWYLENE B m L  --.--. 
9a-M-2 ACETWHENOWE B ~ L  BMDL 1-00 
309-00-2  ALORIW B m L  BrClL 1.00 126-75-0 DEHETON-S 

101-05-3  ANILAZINE BlOL W L  1-00 2303- 16-4 c i s - D  I A L U T E  

62-53-3  ANILINE 0 m L  BlOL 1 .OO 2303-16-4 t ram-DIALLATE 

120-12.7 ANTHRACENE m L  t 00 B#]L 1 .OO 53-70-3 DIBENZQ(~)AN~ HRACENE 

12674-11-2 AROCHLOR-1016 BCOL BKlL 1 .00 132-6C-9 D IBENZOFURAN 

11101-28-2 AROCHLOR-I221 B m L  loo 84-74-2 D I -n-SUTILPHT HALATE BlOL 1 .oo 
11141-16-5 AROeULCR-I232 BCOL BCDL 5.00 117-80-6 0 t CHLONE 

53469-21 -9 AROCHLOR - 1242 M L  5 BnOL 1.00 95-50- 1 1 ,~-OICHLOROBEYZENE 

126R - 2 9 - 6  AROCHLOR - 1248 W L  ern1 1 .OO 541-73-1 1,3-OICHLOROBENZENE 

11097-69-1 AROCHLOR-1254 W L  BWlL 1 .00 106-16-7 1,4-OltnLOROBENZENE 

11096-12-5 AROCILOR-1260 BW)L U O L  20.0 91-94-1 3.3-DICHLOrmENZIDIYE 

8 6 - 5 0 - 0  AZINPHOS METUYL 'CUTHIOW" BlOl 5 oo 120-83-2 2.4-DICHLQOPHENOL UOL 20.0 

' q 1 - 2 7 - 9  BARBAN , -1 5:00 62-73-7  DlCHLORVM BlDL 5 - 0 0  

:.-87-5 BEN210 INE BCOL 20.0 141-66-2 DICRQTWHOS sW)t 5.00 
6 s - 1 5 - 6  BElZOlC ACID BlOL BCOL 2.50 25.0 60-57-1 DIELDRIN 

56-55-3 BEWZO(~)&NTIIRACENE BWDL U O L  1.00 O.n 84-66-2 DIETHlLPHfHAUTE 

205 - 9 9 - 2  BENZO(b)FLWRAYTHENE Em1 UmL 2.50 60.51.5 OlnETHOATE 

207-08-9  BENZO(~)FLUORANT HENE BlOL DlOt 2.00 105-67.9 2.4-DlHEYHYLmEMOL 

19T -24-2  BENZO(gh i )PERILEWE B)IDL OW)L 1 .OO o:8s 131-11-3 OIHETHYLPHTHALATE 

50-32-8 BEYZO(r )PYREME BWIL slOt 10.0 521-29-0 rD l l tTR08ENZENE 

106-51 - 4  p-BEIZOPUIWOWE BW)L OWDL 10.0 ''0° 5 3 - 5 2 - 1  4.6-DtNlTRO-2-UETHYLPHENOL 

100-51 -6 BENZIL ALCOHOL BWDC BWC 10.0 : 51-28-5 2.4-DlIlTRWHEMOL 

319-84-6  BnC-alpha WL IM)L 10.0 121-14-2 2,4-DINITROTDLUENE 

319-85-7  B H C - b r t r  BCDL : 606-20-2 2,6-DIY1TROTOLUEYE BCOL 10.0 
319-86-8  BHC-dc t ta  BlOL 88-85-7  OIMOSEB BCDL 5 .OO 
5 8 - 8 9 - 9  ~ n c - g m  f i ~ ~ ~ ~ m ~ n  B ~ L  WL 2.50 122-39-1 OIPHENYCAMINE 

1 1 - 9 - 1  ~ I S ( ~ - C ~ L ~ R O E T ~ O X T ) M E T ~ A ~ E  B ~ L  : 122-66-7 1,2-OIPHENYLl~RA21NE D l 0 1  5.00 

I f  1 - 4 4 - 4  BIS(2-CHL[lllOETHYLlETHER BlOL , DlOL 5 - 0 0  1 1 -  D I  -n-OCTYLPHTHALATE 

39638-32-9 BlSC2-CHLOROISOPROPYL )f THER BlOL 2 9 8 - U - 4  D ISUCFOTON WDL 1.00 
1 - 8 1 ?  01 S(Z-ETWYLHEXYL)PHlWLAT E B m L  1'00 959-98-8 EWWSULFAU 1 1 .oo B m L  5.00 
101-55-3 4-BROC100IPHEMYLETHER B m L  0.50 33212-65-9 ElrOOSULFAN I I BnDL 5.00 
1689-84-5 O R ~ Y Y ~ L  l l lOL 5.66 1031-07-8 EWOOSULFAN SULFATE slDL 5.00 
85-611-7 BUTYL~ENZYLPHT~IMATE 3580 1.00 72-20-8 ElrrrRlN l l lOL 5 - 0 0  
2425-06-1 CAPTAFOL U O L  B m L  1 .00 5.00 ENDRlN ItETWE 

733-06-2 WTAY mc 2.50 2104-64-5 EPM e m L  1 .m 
63-25-2  CARMRYL l l lOL l . O O  563-12-2 ETttION BW)t 1 - 0 0  
1563-66- 2 CAROOFIJUAN 0 m L  B m L  1 .01) 1 .OO 52-115-7 F W W R  
786-19-6  UR~OPWEMOTHION BlOL I.5o 55-38-9  FENTHIWI M L  1 .00 

5 7 - 7 4 - 9  CHLORDAME -1 5, 00 33245-39-5 FLUCHLORAL 1 W %WDL 1 .OO 

4m-90-6 CHLORFEVIWPHOS WQL 86-73-7 FLUORENE W L  1 - 0 0  1.00 
106-47-6 4-CHLOROAW ILINE BCDL 2.50 76-44-8  HEPATACHLOR srOL 1.00 
5 1 0 - 1 5 - 6  CHLdAOBEMZ 1 LATE 810L 1024-57-3 HEPTACHLOR EPOXIDE BnDL 1.00 

59-50-7  4-CHLORO-3-UETHYLPHENOL BlOL :iO: 118-74- 1 YEXACHLOIOIEYZENE W L  1.w 
9 1 - 5 8 - 7  ~-CHL~OISAP~ITHALENE W L  87-68-3 HEXACHLOROWTAD 1 EM€ BCOL 1.00 
9 5 - 5 7 - 8  2-CHLOROPHEMOL BlOL 1.00 77-47-4 HEUCHLOROCYCLOPEWTIEXE B m L  1.00 
V S - f 2 - 3  4-CULOAQIIPHEIYLETHER em31 I.0o 67-72-1 HEXKILOR#THAME W L  1-00  

4 - 0 1  -9 CHRYSENE slDL Bml 1-00 123-31-9 nraraoulram 
26-72-6 COUUPIIOS mt. g::: 193-19-5 l l O E W ( 1  , ~ , ~ - c ~ ) P Y R E N E  BnDt 1-00 
fm0- 17-6  CROtOXYPm -1 5.00 465-73-6 ISLIIRIW OllDL 1 - 0 0  
72-54-8  p 'p ' -DM I W L  1 . a  M - 5 9 - 1  ISaPWRCWE am1 1.00 
72-55-9  p'p* -ODE W L  1.00 143-50-0 KEPQlE 8101 1-00 
50-29-3  p 4 p *  -001  0 m L  5-00 21609-90-5 LEPTWnOS 

...a - - --...-.. W L  - . . 
1.00 - -- 



bboratorirs, Inc. FORT IAUDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 002-041291/ TP-2 TRAIN CNT #219 

DATA FILE: >4BllA: : D3 

EPA METHOD 8 2 7 0  
BASEINEUTRALS AND ACIDS 

MISCELLANEWS AWLLYTES 

CWtENTRlTlON *IIDt tONCENTRATION 
CAS No. PARAMETER ( ~ / k g )  (ug/kg) U S  No. PARAMETER (uQ/~Q)  
.-*--,.- - - - - - - - * -  __***I.______ . - - - - *  I - - - - - -  -*-.----- --..**----- . 

7 2 - 4 3 - 5  MET HOXYCHLOR-p'p' BnOt 5.00 30560-  19.1 ACEPMTE B I 0 L  
9 0 - 1 2 - 0  1-HETHYLWAPHTHALEHE 380 1.00 76-06-2 CHLORPltRlY W L  
91-57.6 2-METHYLNAPHTHALENE 5 6 0  1 .00 2 6 n - 7 7 - 6  CHLORNEB BnOL 
2 9 8 - 0 0 - 0  METHYL PARATHION B m L  1 .00 55911- 13-0 C~LORPYRI FOS "DURSAN'~ BHDL 
9 5 - 4 8 - 7  2-METHYLPHEWOL "0-CRESOLw BrOL 5 - 0 0  99-30-9 D ICHLORAN 'BOTRAN" BnDL 
108-39.4 3-MET HYLPHEWL nmCRESOLw Wt 5.00 333-11-5 PlAZ tNDN B W L  
1 0 6 - 4 4 - 5  L-HETLtYLPHENOLnp-CRESOL'a BlQL 5.00 120-36 -5  OICHLORPIOP BrOL 
??M-31-7 HEYINPWS B lQL  1 .00 957-51-7 DIPHENWID BHDL 
2385-85 -5  MI REX 8#)L 5 .00 2531  1 - 7 1 - 1  ISOFENPHOS BW)L 
6923- 22 - 4  moc~arw nos BIQL 5 - 0 0  1 5 0 - 5 0 - 5  HERP~WS BWL 
301)-76-5 NALED 0 m L  5.00 114-26 -1  PROPUXUR BHDL 
9 1 - 2 0 - 3  NAPHTHALENE 5 0 0  1.M 2 0 6 - 1 4 - 0  FLWRAMTHENE 590 
t 3 0 - 1 5 - 4  1 ,4-NAPMTHWUlNOIIE BCOL 5.00 , 
51-11 -5  NICOTINE BI(DL 10.0 
9 8 - 9 5 - 3  YTTROBENZENE - WL 5.00 
1836-75-5 NITROFEY Em1 5 .00 
M-75-5 2-Y ITRQPHENOL W L  5.00 
1 0 0 - 0 2 - 7  C-IITROPHENOL W D L  5 .DO 
62-75-9 n-NlTROMDlHETHYLAnlNE BCOL 10.0 
86-30-6 n-WlTROSOD1PUENYLAnINE BmL 10.0 
621-M-7 n-NITAOS#l *n-PROPYLMINE 8nbL 10.0 
5 6 - 3 8 - 2  PARATHlOtl BW)L 1 .oO 
8 2 - 6 8 - 3  PENTACWLMOWITROBENZENE BWIL 1 .OO 
87-86-5 PENTACWLOROPHEIIOL B l O C  5 -00 
85.01-8 PHENANT HREWE B lOL  1.00 
to8-95-2 PHENOL BmL 1.00 
298-02 -2  PMORATE BKlL 1 .00 
732- 11  -6 PHOSmT Brill 1.00 
13171-21-6 Pt lOSPIMIDON W L  5.00 
1 0 9 - 0 6 - 8  2-PICOLINE BWOL 10.0 BnDL = B E L W  METHOO DETECTION L I M I T  
23950-58 -5  PROMAHIDE em1 1 - 0 0  ACTUAL METHQ) DETECTION L I M I T  = DILUTION fACTOR x WL 
1 2 9 - 0 0 - 0  PYREWE 5 0 0  1 - 0 0  
110-86-1 PYRlDlNE BWOL 10.0 
13071-79 -9  TERwfOS BlOL 5 .OO 
9 5 - 9 1 - 3  I ,2,4,5-TETRACHLOROBENZENE W L  1 .OO 
9 6 1 - 1 1 - 5  TETRACHLORVINPHOS BeOL 5.00 
8001  - 3 5 - 2  TOXAPHENE BCOL 5.00 
120-82- 1 1,2,1-T R ICHLOROOENZEIE EIQt 2.50 
95-95.4 ~,C,~-TRICHLOR~PHENOL W L  1 - 0 0  
8 8 - 0 6 - 2  2,&,6*TRICHLORWHENOL BnDL \ -00 
1 5 8 2 - 0 9 - 8  TRIFLURALIU BrOL 1 .SO 



Laborarories, Ine. FORT UUDERDALE SAVANNAH 

CLIENT WESTINGHOUSE DATE REPORTED: 0 4 / 1 8 / 9 1  
SAMPLE LOCATION TP-S/TRAIN. CNT. EPA: P FL095 
SAMPLE NUMBER 0 0 3 - 0 4 1 2 9 1  FL DRINKING WATER: $ 8 6 1 4 4  
DATE RECEIVED 0 4 / 1 2 / 9 1  .FL ENVIRONMENTAL: # E86006 
DATE SAMPLED 0 4 / 1 1 / 9 1  GEORGIA: 3 828 
SAMPLE TYPE SOIL SOUTH CAROLINA: # 9 6 0 1 5  
SUBMITTER DIRECT EXPRESS 

TEST RESULTS -________________-_----------------------------------------------- 
LEAD, T 
ARSENIC, T 
BARIUM, T 
CADMIUM, T 
CHROMIUM, T 
SELENIUM, T 
MERCURY, T 
SILVER, T 
EPA 8240 
EPA 8 2 7 0  
pH. OF SOLID 

1 5 . 0  MG/KG 
. 4 0  MG/KG 
C5.0 MG/KG 
.20 MG/KG 
3 . 5  MG/KG 
. 3 0  MG/KG 
C O . l  MG/KG 
C0.1 MG/KG 
POSITIVE 
POSITIVE 
7.1 

I F  YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

D . W .  
D.W. 
D . W .  
D.W. 
D.W.  
D.W. 
D . W .  
D.W. 

DONALD S .  MCCORQUODALE, J R .  PH-D. 
MICROBIOLOGIST 



L.borrtories, Inc. FORT LAUOERDALE SAVANNAH 

CLIENT: WESTINGHOUSE -CERTIFICATIONS- 
SAMPLE: 003-041291/ TP-5 TRAIN. CNT. #219 EPA: BFL095 

DATA FILE: >41616::D4 FL DRINKING WATER: Pa6144 
DATE REPORTED: 4/17/91 3:25 FL ENVIRONMENTAL: #E8600E 
DILUTION FACT: 5.00000 GA # 828 

SC # 96015 
EPA METHOD 8240 

PURGEABLE ORGANICS - SOILS - 

CAS No. PARAMETER -.-.-.* - - - - - a m * -  

67-64-1  ACETONE 
75-05-8  ACETWITRILE 
107-02-8 ACROLEIN 
107-13-1 ACRYLOUlTRILE 
71-13-2 BEYZENE 
100-44-7 BENZYL CHLORIDE 
75 - 27-6 BROWOO I CHLOROnET HAME 
7S-25-2 BRWOFORH 
74-83-9 BRWWETHANE 
78-93-3 2-BUTANONE (WEK) 
75-15-0 CARBOW DISULFIDE 
56-23-53 CARBOW TETRACHLORIDE 
t 0 8 - 9 0 - 7  CtlLOROBENZENE 
124-48-1 CHLORmIBRMETHAWE 
75-00-3 CHLaROET HAME 
110-75-8 2-CHLOILOETHYLVINYLETHER 
67.66-3 CHLOROFORM 
76-87-3 CHLOROMETHAUE 
96-12-8 1,2-OIBRW-3-CHLOROPRO 
106-93.4 I ,2-DIBUWETWYE 
76-%-3 DIBRwOnET HAUE 
7bC-61-0 1,O-DICHLORO-2-BUTEWE 
75-71 - 8  DlCHLoRW f FLLKIROlETHANE 
75 -34-3  I ,  1-0 IClltOROETHAUE 
107-06-2  1.2-DICHLOROETHANE 
75-35-4  1,1-OICHLDROETHENE 

tOYCEWlRA1 ION 
(uo/k9) 
--------- . --*  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

'WL 
(ug/kg) CAS No. PARAMETER .*.... .------ ---------  
5.00' 95-50- 1 0-DlCHLORWENZEIE 
10.0 541-73- 1 n-DICHL01tOBENZENE 
m . 0  106-46-7 p-OlCHtORaBEUZENE . 
20.0 156-60-5 tram, 1,2-DICHLOROETMENE 
1.00 78-87-3 1,2-DICllLORffROPAUE 
1.00 10061-01-5 cir,l,3-DlCHLORaPRaPEWE 
1 .  10061-02-6 tram, 1.5-Dt CULOROPROPENE 
1.00 100-41-4 ETRYLBENZEUE 
5.00 591-78-6 n E w E  
10.0 78-83-1  lSOWTYLALeOHaL 
5.00 5 - 0 9 - 2  HETHYLENE CHLORIOE 
1-00 106-10-1  C-nETHIL-2-PENTANO)(E 
t -00  109-06-8 2-PICOLINE 
1-00 110-86-1 PYRIDIWE 
5.00 100-42-5  STYREME 
5.00 630-20-6  l,l,l,Z-TETlUCWLOROEfHAME 
1. W 79-3L-5 3 , I  ,2,2-TETRACHLOROETIIAME 
1.00 127.10-4 TETRACHLORPTUEWE 
1 .OO 108-88-3 TOLUENE 
1.00 71 -55-6  1 , 1, 1 -1RICHLOR~THAWE 
1 .OO 79-00-5 1,1,2-TRICWLOROETHAUE 
5.00 m - 0 1 - 6  TRICHCaRaETHENE 
5 - 0 0  7s-69-4  TRICHLaROFLUORWETWANE 
1 - 0 0  06-16-4 1,2,3-TRlCHLOROPROPANE 
1.00 106-05-6 VINYL ACETATE 
1.00 75-01-1 VINYLCHLQRlDE 

1330-20-7  TOTAL XYLENES 

1 .c 
1.l 
1 .f 
1.c 
1 .c 
1 .c 
1 .c 
1 .c 
1.t 
20. 
5.c 
to. 



hbotatoriss, Inc. FORT LAUDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 003-041291/ TP-5 TRAIN CNT #219 EPA: #FL095 

DATA FILE: >4B12A::D3 FL DRINKING WATER: #86144  
DATE REPORTED: 4/17/91 3:54 FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 100.0000 GA # 828 

sc # 96015 
EPA METHOD 8270 

-LS 
AND ACIDS 

U S  No. PARAMETER 
.-*---- - - * * * - * - -  

( ~ / k t ~ )  ( ~ / k g )  
------*..**.- - -  .... COWCENTRATION .MDL 

83-32-9 ACENAPHTHENE BnDL 0.50 U S  NO. PARAMETER (W/kSi) (ug/k: 0.50 - -  """"' .---*-------- 
BW)L 2 0 8 - 9 6 - 8  ACEWAPHTHYLENE 

98-86-2 ACETOPHENONE BlQL 0.50 298-03-3 DENTON-o BrrDL 1.00 
309.00- 2 ALOR 1 l B l O t  0.50 1 2 6 - 7 5 - 0  DEMETQ-s BlQL 1 -00 
101-05 -3  ANILAZINE B l Q t  10.0 2303-16 -4  c i s - D I A L U T E  B lOL  1.00 

6 2 - 5 3 - 3  AN lL lNE B M L  0.75 2 3 0 3 - 1 6 - 4  t rans-DIALLATE BnDL 1.00 

120-  1 2 - 7  ANTHRACENE BUDL 5 3 - 7 0 - 3  DIBENZO(~~)WT~RACENE BHUL 1.00 

126?&-11-2 AROCHLOR-1016 g W L  B W L  1.00 1'00 1 3 2 - U - 9  DIBENZOFURAH 

11  l a - 2 8 - 2  AROCHLOR- 1221  B m L  BCOL 1.00 : P - 7 4 - 2  D l  *n-WTYL)HTWLlTE 
11141-16 -5  AROCHLOR-1232 BWlL 5.00 117-80 -6  DISHLONE BIQL 5.00 
5 3 4 6 9 - 2 1 - 9  AROCHLOR- 1242  B m L  B lOL  1.00 9 5 - 5 0 -  1 1.2-OICHLORWEYZEME 

12672-29 -6  AROCHLOR-1248 B m L  5 00 B lOL  1.00 5 4 1  -73- t 1,3-OICHLORWENZENE 
11 097.69- 1 AROCHLOR-1254 BClDL 5 loo t 06-46.7 1 ,~-DICHLO~~OBENZEME B l O L  1.00 
11 096-82 -5  AROCHLOR-1260 0MDL B l D L  20.0 5 m  9 1 - 9 4 - 1  ~ . ~ - D ~ C H L D R O B E N ~ ~ D I N E  

8 6 - 5 0 - 0  AZtNPHOS METHYL UWTHIOMU g tOL  1 2 0 - 8 3 - 2  2,4-0 1 CMLaROPHENOL mi 20.0 

101  - 2 7 - 9  BARBW 8M)L BlOL 5.00 
? -87 -5  BENZIDINE q BlQL 6 m L  5 .OO 

5 - 8 5 - 0  BENZOlC ACID B m L  UOt 2.50 EmO 60.57-' DIELDRIN 

56 -5  5 - 3  BENZO( a)ANlHRACENE B W  L 84-66. _ DIET NYLPHT HALATE B)(lL 1.00 
205-99 -2  BENZO( b)FLWRAIITHENE BHOL B m L  2.50 
207-08 -9  BEMZOC k ) f  LUORANTHENE BCOL .OO 1 0 5 - 6 7 - 9  2.4-01U€THYLPHEWOt UOt 2.00 
191-26 -2  BENZOtghi  IPERYCENE B#lt  1 3 1 - 1 1 - 3  DlHETHYLPHTlUUTE B m L  1 -00 
5 0 - 3 2 - 8  BENZOta )PYREWE Bmi. 1 .OO s l D L  10.0 5 2 0 - 2 9 - 0  nrDlNlTRWENZENE 

106-51 -4  p - B E I Z m t N W E  8 W L  BWOL 40.0 5 3 4 - 5 2 - 1  4,6-DINITRO-2-HETHYLPWEnaL 
100-51  -6 BENZYL ALCOHOL B#)L 1.00 5 1  - 2 1 - 5  2,4-DINITROPHENOL BlDL 10.0 
319-U.6 BHC-a I@r  B ~ L  B lOL  10.0 1 2 1 - 1 4 - 2  2,L-OINlTROTOLUENE 

3 1 9 - 8 5 - 7  BHC-beta B lOL  6 0 4 - 2 0 - 2  2.6-DIYITROTOLUEHE B l O L  10.0 

3 1 9 - 8 4 - 8  B H C - d e l t a  BW)L 88- 8 5  - 7 D I NOSEB W L  5.00 
5 8 - 8 9 - 9  BHC-OMIM "LINDANE1~ B W L  -1 2.50 

1'00 
1 2 2 - 3 9 - 4  D IPHEMYMINE 

1 - 1  BIS(2-CHLOlt0ETHDYY)METHWE BlPlL 1 2 2 - 6 6 - 7  1,2-DlPHEMYLHIDRAZlME B B L  5 -00 
1 BlS(2-CHL0ROETHYL)ET HER B W L  SWDL 5 - 0 0  11 7 - 8 4 - 0  D l  -n-OCTYLPHTHALATE 

3 9 6 3 8 - 3 2 - 9  B l S  (2-CHLOltOlSOPROPYL )ETHER BnDL -00 298-01 -4  DISULFOTOII W L  1.60 
717-81 -7  B l S  (2-Ef  HYLHEXYL)PUTHAUTE BIOL 9 5 9 - 9 8 - 8  ENDDfULFAM I W L  5.00 
101-55 -3  4-0ROKX)IPHENYLETHER BlOL UQL 5-00 0.50 3 3 2 1 2 - 6 5 - 9  ENOOSULFAH I 1  

1669-84 -5  BROnQXYNlL B lOL  RJQL 5.00 1031  - 0 7 - 8  ENDOSULFAW SULFATE 
8 5 - 6 8 - 7  WITYLBENZYCPHTMLATE B~OL ::: n - 2 0 - 8  ENORIN mi 5 -00  
2425-06 -  1 U P T A F O t  BnDL ENORIN KETQlE Wt 1-00 
133-06 -2  CAPTAN M L  : 2 1 0 4 - 6 4 - 1  EPY mt 1.w 
63-  2 5 - 2  CARBARY L BW)L B l O L  1.00 5 6 3 - 1 2 - 2  ETHIOn 

1 5 4 3 - M - 2  W~OFIRAN B K ) t  1 .OO W L  1-00 5 2 - 8 5 - 7  FAHPHUR 
m - 7 9 - 6  URBOPHElOTWlOll BCQL I 5 5 - 3 8 - 9  FEWTHION BlOL 1.W 
f 7 - 7 4 - 9  CHLORDANE BWL .oO 33245  -39 -5  F L U C H L W L I H  W D L  1.00 
670-90 -6  CHLORFEVINPHOS W L  1.00 84-73-7 FLUOREME W D L  1 .W 
1 0 6 - 4 7 - 8  4-CHLOROAWILINE BlOL slot 1.00 2.50 7 6 - 4 1 - 8  HEPATACHLOR 

510-15 -6  CHLOROBENZILATE BClDL U O L  1.00 1 0 2 4 - 5 7 - 3  HEPlACHLa EPOWIDE 
5 9 - 5 0 - 7  4-CMLoRO-3-METHYLPHENOL BnDL 10.0 so' 1 18- 74-  1 ~~MC~LOROBENZEWE B m L  1 .W 
9 1 - 5 8 - 7  2-CHLORONAPHTHALENE BK)L 1.00 8 7 - 6 0 - 3  HEXACHLOROWTADIENE -1 1-00 
9 5 - 5 7 - 8  2-CHLOROPHEWOL B m L  BrOL  1 .W n - 4 7 - 4  HEXACHLcrtaYCLOPEMTAD IENE 

7 0 0 5 - n - 3  ~ - S H L O R ~ I P H E N Y L E T H E R  B lOL  1.00 67-72- 1 UEXACHLOltOET W E  Em1 1.00 
' 8 - 0 1 - 9  CMRYSENE B l a L  2.50 1 2 3 - 3 1 - 9  H r b R O W l ~  BWDL 1 - 0 0  
>-n-4 COWPHOS BWDL 193-39 -5  III[)ENO(I,2,3-cd~PYREIE s)lDL 1.00 
mo- i7-6 CROTOXYPHOS a m L  2-50 4 6 s - 7 3 - 6  ISllDRIY 5.00 B m L  1 .DO 
72-54 -8  papd -DOD BWC 78-59-1 ISOPllDllDWE W L  1.00 
7 2 - 5 5 - 9  p o p 8 - ~ ~ ~  BWlL t w 1 4 3 - 5 0 - 0  KEPONE BrOL 1.00 
50-29 -3  p'p' -001 B m L  5:00 2160P-90-5  LEPTOPIKIS W L  1.00 

121 -T5-5 M t A T H I Q l  - B m L  1.00 



Laboratones, Inc. FORT LAUDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 003-041291/ TP-5 TRAIN CNT #219 

DATA FILE: >4B12A::D3 

EPA METHOD 8 2 7 0  
BASE/NEUTRALS AND ACIDS 

CWCENTRAT ION 
CAS No. PARMETER ( ~ / k 9 )  
- - * - - * -  ------... ---.-..------ 
72-43-5 HETHOXYCHLOR-p'p' B m L  
90-12-0 1-METHYLNAPHTHALENE 0lOL 
91-57-6 2-METHILNAPHTHALEWE BWlL 
298-00-0 METHYL PARATHIW BlDL 
95-48- 7 2-MET HYLPHEMOL "0-CRESOL" BW)L 
108-39-4 3-WTHYLPHEW nm-CRESOL1' BMDL 
106-44-5 4-METHYLPHENOL Ibp-CRESOL" B l O L  
7766-U-7 MEVINPHOS l l lOL 
2385-85-5 HlREX W L  
6923 - 22-4 WOCROTOPHDS BWlL 
300-76-5 WALED W L  
91 -20-3 NAPHTHALEWE 390 
130-15-1 1,L-NAPHTHWtJINWE slOL 
54-11-5 I ICOTI IE  BmL 
98-95-3 NITROBENZENE * B ~ L  
1836-7S-5 NlTROfEN UI)L 
88-75-5 2-NITROPHENOL 8 m L  
100-02-7 4-NlTRaPHENOl U O L  
62-75-9 n-NfTROSaOlMEfHYUWlNE W L  
86-30-6 n-wtTROSOOlPnENYLMlYE E m L  
621-64-7 n-WITR05WI-n-PROPYLMINE B m L  
56-38-2 PhRATHtOW OWDL 
12-66-3 PENTACHLORWllROBENZEME OmL 
87 -86-5  PENTACHLOROPHENOC W L  
85-01-8 PHENANTHRElE W L  
108-95.2 PHENOL W L  
298-02- 2 PHORATE M L  
732-11-6 P I M E T  -1 
13171-21-6 P)(OSPHAMIDOII IM)L 
109-06-11 2-PIWLlNE OW)L 
23950-51-5 PRO~~AMIDE WL 
129-00-0 PYRENE U O L  
110-86-1 PYRlDlNE E m L  
13071-79-9 TERWFOS W L  
95-94-3 1,2,4,5-TETRACHLOROBEMZENE W L  
961-11-5 TETRACHLORVtNPIIOS BlQL 
8001-35-2 TOYAPHEWE sW)L 
120-82-1 1,2,4-TRICHLOROBENZENE B m L  
95.95-4 2.4.5-1 RICHLOROPHENOL W L  
88-06-2 2 ,C ,6- TR I CHLOROPHENOL BmL 
1582-09-8 TRIFLuRALIN B10L 

*mL 
(ug/tg) CAS No. PARAMETER ---.... -.LI.-... 
5 .w 30560- 19- 1 ACEPIUTE 
1.m 76-06-2 CHLOAPltRIN 
1-00 2675-77-6 CHLORMEB 
1 .MJ 5598-13-0 CHLOAPYRI FOS "WRSBAN1' 
5.00 99-30.9 OICHLORAN YBOTRANa 
5.00 335-41-5 OfhZlMOW 
5.w 120-36-5 0 ICHLORPRW 
1 .a 957-5 1 - 7  DIPHENMID 
5 -00 2531 1-71 - 1 I SOFENPHU5 
5-00 150-50-5 MERPHDS 
5-00 114-26.1 PROWXUR 
1.00 206-44-0 FLUORANTHEYE 
5.00 , 
10.0 
5.00 
5.m 
5-00 
5.00 
10.0 
10.0 
10.0 
1 .OC) 
1 .MI 
5 -00 
1 .oo 
1 .OO 
1 .oo 
1.00 

CONCENTRATION 
(up/kg) 

* * - - - * - - - - - - -  

B m L  
r n L  
0 r O L  
EMDL 
BKlL 
OWL 
BW)L 
BmL 
B l O L  
am1 
BlQL 
B m L  

5.00 
10.0 BKIL = BELW MET- DETECTION LIMIT 
1-00 ACTUAL METHm DETECTION LIMIT = DILUTION FACTOR % HDL 
1 .oo 
10.0 
5-00 
1.00 
5.00 
5.00 
2 .SO 
1-00  
1 .oo 
1 .SO 



Laboratories, Inc. FORT UUDERDALE SAVANNAH 

CLIENT WESTINGHOUSE DATE REPORTED: 04/18/91 
SAMPLE LOCATION TP-BITRAIN. CNT. EPA: # F ~ 0 9 5  
SAMPLE NUMBER 004-041291 FL DRINKING WATER: # 86144 
DATE RECEIVED 04/12/91 FL ENVIRONMENTAL: 4 E86006 
DATE SAMPLED 04/11/91 GEORGIA: # 828 
SAMPLE TYPE SOIL SOUTH CAROLINA: # 96015 
SUBMITTER DIRECT EXPRESS 

TEST RESULTS ------------------_----------------------------------------------- 
LEAD, T 
ARSENIC, T 
BARIUM, T 
CADMIUM, T 
CHROMIUM,T 
SELENIUM, T 
MERCURY, T 
SILVER, T 
EPA 8240 
EPA 8270 
pH OF SOLID 

IF YOU HAVE ANY QUESTIONS 

3210.0 MG/KG D.W. 
2.10 MG/KG D.W. 
41. MG/KG D.W. 
3.10 MG/KG D.W. 
49.0 MG/KG D.W. 
.30 MG/KG D.W. 
~ 0 . 1  MG/KG D.W.  
- 3  MG/KG D.W. 
POSITIVE 
POSITIVE 
7.4 

PLEASE CONTACT HE. 

DONALD S. MCCORQUODALE, JR. PH.D. 
MICROBIOLOGIST 



hbOr8tories, Inc. FORT LAUOERDME SAVANNAH 

CLIENT: WESTINGHOUSE -CERTIFICATIONS- 
SAMPLE: 004-041291/ TP-8 TRAIN.. CNT. 6219 EPA: #FL095 

DATA FILE: >41617: :D4 FL DRINKING WATER: #86144 
DATE REPORTED: 4/17/91 4:25  FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 5.00000 . GA rf 828 

SC # 96015 
EPA METHOD 8 2 4 0  

PURGEABLE ORGANICS - SOILS - 

CAS No. PARAMETER ---.--- -- - - - * - - -  

6 7 - 6 4 - 1  ACETONE 
7 5 - 0 5 - 8  ACETOwlTRlLE 
1 0 7 - 0 2 - 8  ACROLEIN 
t 0 7 - 1 3 - 1  ACRYLOWtfRILE 
7 1 - 4 3 - 2  BENZENE 
1 0 0 - 4 4 - 7  BENZIL CHLORIDE 
75 -27-4 BR-1 CHLOROnETHANE 
7 5 - 2 5 - 2  BROWFORM 
7 4 - 8 5 - 9  BROWOlETHANE 
7 8 - 9 3 - 3  2-WTAYOWE (MEK) 
7 5 - 1 5 - 0  U R W  DISULFIDE 
5 6 - 2 3 - 5 3  URW TETRACHLORIDE 
108-90 -7  CHLOROBENZENE 
124-48 -1  CHLORQIIBRO)#)4ETHANE 
T5-00 -3  CHLaROETHANE 
110-75-8 2-CHLDRDETHYLVINYLETHER 
67-66 -  3 CHLOROFORM 
7 4 - 8 7 - 3  CHLOllOnETWANE 
9 6 - 1 2 - 8  1,2-DIBRW0-3-CHLOIIWRO 
106-93-4 1,2*DIBRP1[3EfHANE 
7 k - 9 5 - 3  DlBROnOlEf  HANE 
7 6 4 - 4 1 - 0  1,4-DlCHLORO-2-BUTENE 
7 5 - 7 1  -8 D l  CHLORW I FLUllROnETWANE 
7 5 - 3 0 - 3  1,1-OlCHLOROEfHAWE 
1 0 7 - 0 6 - 2  1.2-DICUCOROETHANE 
7 5 - 3 5 - 6  1,l-DICHLOROETHENE 

*nDL 
(ug/kg) U S  .YO. PARAMETER 
._*.** .------ --I------ 

5.00 --50.1 0-0 1 CHLOROBENZENE 
10.0 5 4 1  -73- 1 n-0ICHlOROBENZEHE 
W.0 1 0 6 - 4 6 - 7  p-DICHLOROBENZENE 
20.0 156-60 -5  t r a n s ,  l ,2-0 ICHLOROETHENE 
1 .W 7 8 - 8 7 - 5  1.2-DICHLOROPRWME 
1 .a0 10061-01 -5  cis,l,3-DICHLORCJPIOPEWE 
1.00 10061-02 -6  tr .nr. l .3-DICHLORWRWENE 
1 .W 1 0 0 - 1 1 - 1  ETHYLBENZENE 
5.00 5 9 1 - 7 8 - 6  H W E  
10.0 n-03-1 IS#LUTYL ALCOHOL 
5.00 75-09-2 nETrYLErE c n t m l O E  
1.00 106-10-1 4-MtUYL-2-PENTANONE 
1 .Do 109-06 -8  2-PICOLINE 
1.w 1 1 0 - 6 6 - 1  P tR lO lNE 
5.00 1 0 0 - 4 2 - 5  STYREWE 
5 .OD 630-20-6 1,1,1,2-TETRACHLOROETHME 
1.00 79-34-5 I, 1,2,Z-TETRACMLOllOETHANE 
1.00 127-10 -4  TETRACHLOLtOETHEYE 
1.00 1 0 8 - 6 8 - 3  TOLUEUE 
1.00 7 1 - 5 5 - 6  1,1,1-TRlCHLOROETHAME 
1.00 7 9 - 0 0 - 5  1,1,2-TRICHLOROETIUNE 
5.00 79-01-6 TRICHLOROETHEHE 
5.00 7 5 - 6 9 - 0  TRICtlL0ROFLUORO)IETHAWE 
1.00 96-18-1 l,2,3-TRICHLOROPROQhNE 
1.00 1 0 8 - 0 5 - 4  VINYL ACETATE 
1.00 75 -01 -4  VlWYLCHLaRlDE 

1330-20 -7  TOTAL XYLENES 

ACTUAL DETECTION L l M l T  = METHOD DETECTION L I M I T  x D I l U f l O N  FA( 
** M I L  - B E L W  WETI#D DETECTICM L I M I T  (A vat- of 0.0 = Mlt) 



trborrtories, Inc. FORT ULlOERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 004-041291/ TP-8 TRAIN CNT 1219 EPA: #FL09S 

DATA FILE: >4B13A: : D3 FL DRINKING WATER: #a6144  
DATE REPORTED: 4/17/91 5:12 FL ENVIRONMENTAL: PE86006 
DILUTION FACT: 100.0000 GA # 828 

SC # 96015 
EPA METHOD 8 2 7 0  

CAS No. PARAMETER .------ --- - - - * - -  

*NEUTRALS AND ACIDS 
( u ~ l k g  I (ug/kg)  
- - - - - - * - - - * * -  - - - - - -  CONCENTRATION *I*IL 

8 3 - 3 2 - 9  ACEHAPHTHENE 1 6 0  (Ug/kg) (ug/ k! O.fO CAS No. PARMETER 

208-W-8 ACENAPHTHYLENE 
98-86-2 ACETOPHENONE 
3 0 9  - 0 0 - 2  ALDRIN 
107 - 0 5 - 3  ANILAZIYE 
6 2 - 5 3 - 3  AN1 LINE 
120-12.7 ANTHRACENE 
12674-11 -2  AROCHLOR-1016 
11104-28 -2  AROCHLOR-1221 
11141-16 -5  AROCHLOR-1232 
53469-21 -9  AROCHLOA.1242 
1 2 6 7 2 - 2 9 - 6  AROCHLOR- 1248  
11097-69 -  1 AROCHLOR - 1254  
11096-82 -5  MOCHLOR- 1260  
8 6 - 5 0 - 0  AZINPWOS METHYL "WTHION" 

0 1 - 2 7 - 9  B M M N  
2 - 8 7 - 5  BENZIDINE 

6 5 - 8 5 - 0  3ENZOlC ACID 
5 6 - 5 5 - 3  BEIZO(a)ANTIRACENE 
205-99-2 BENZO(b)FLUORANTUENE 
207-U8-9  BEXZO( k l f  LVORANTMENE 
197 - 2 4 - 2  BENZO(gh i )PERT LEHE 
5 0 - 3 2 - 8  BENZ0tr)PrRENE 
106-51  -4 p-BENZWUIWONE 
100-51 -6  BENZYL ALCOHOL 
319-84 -6  BHC-alpha 
3 1 9 - 8 5 - 7  BHC-beta 
3 1 9 - 6 6 - 8  B H C - d t l  t a  
58-89.9 B H C - g m  Y L l  NDANE" 
111-91 -1  BISC2-CHLOROE1WY)UETHANE 
111-44 -4  BfS(2-CHLOROETHYLIETHER 
39638-32 -9  BIS(Z-CHLOROI -'OPYL)ETBER 
7 1 7 - 8 1 - 7  BlSt2.ETHYLHEXYtlPHT HAUTE 
1 0 1 - 5 5 - 3  4-BROmX)IPHEMYLETHER 
1689-(U-5 8 l t c m x Y n I L  
8 5 - b l l - 7  BUtYLBEWZYLPHTllAUTE 
2425-06-  1 W T A F O L  
1 3 3 - 0 4 - 2  CAPTAN 
6 3 - 2 5 - 2  UItEARYL 
1 5 6 3 - 6 6 - 2  CAROOFURAN 
7116-19-6 CARBOPHEYOTH la 
57- 7 4 - 9  CHLaDANE 
470-90 -6  CHLORFEVI NPlOS 
106.47-8 1-CHLOROAWI LIME 
5 10-  1 5 - 6  CHLaROSENZIUTE 
5 9 - 5 0 - 7  4-CHLdRO-3-UETHYLPHENOL 
91-56.? 2-CHLORONAPHTHALENE 
9 5 - 5 7 - 8  - 2-CHLOROPHENOL 
3 0 5 - 7 2 - 3  4-CHLORW1PHEMYLETWER 
La-01 -9 CHRYSEXE 

5 6 - 7 2 - 4  ~ P I I O S  
7700- 17-6 CROToxYPnos 
7 2 - 5 4 - 8  p'p'-DDD 
72-55 -9  p 4 p ' - W E  
5 0 - 2 9 - 3  p'p' -001 

165  
BnOL 
B r n L  
B W L  
W L  
380 
6nDL 
BCOL 
B r n L  
B m L  
B lOL  
BrOL 
B lOL  
BMDL 

,=L 
B W L  
B r n L  
2 6 0  
rnr 
4 7 0  
BnOL 
2 4 0  
B#)L 
BrnC 
BWC 
BMDL 
B M L  
BW)L 
B r n L  
8HDL 
R m L  
a690 
BnOL 
E m L  
3 3 3 0  
M L  
B W L  
BWIL 
R m L  
B n l L  
B r n L  
B W t  
W L  
B r n L  
BrOL 
W L  
B r n L  
OCI)L 
6 2 0  
#L 
B M L  
W L  
W L  
B r n L  

----.---- 
OEMETON-o 
DEMETOW-s 
c i s -D IALLATE 
t rans -OIALLATE 
DIBENZO(ah)ANTUIUPNE 
OIBEIZOFURAN 
01-n -w fYLPHT lULATE 
D I CHLOIIE 
1,2-Dl  CHLOROBENZENE 
1,3-D I QLOROBENHNE 
I,&-OlCHLOROBENZENE 
3,3-DICHLWOBENZIDINE 
2.4-0 I CHLORQP~E~OL 
D 1 C~LORMS 
D t a t o T w n o s  
OIEFORIN 
OlElHTLPHTllALATE 
OtHETllOATE 
2,4-DICtETHYLPWENOL 
DIMETUYLPHTlULArE 
m- 0 1 n I T ROBENZElE 
4,6-D INITRO-2-METHYLPHEMOL 
2.4-DINITRWHEYOL 
Z,4-DINITROTOLUENE 
2.6-DtNlTROTOLUENE 
D I  NOSEB 
DIPHEnlLAHlNE 
1,2-OIPHENYLHYDRA2lNE 
Dl -n-OCTYLPHTIUUTE 
0 ISULFOTOW 
EWDOSULFAN I 
EWDOSULFAN I 1  
EXOOSLlLFdN SULFATE 
E U Q l l l N  
ENORIN XETOWE 
EPW 
ETHIDW 
FAm?nuR 
FENTHIOW 
FLUCHlOltALIN 
F L U E M E  
HEPATACHLOR 
HEPTACHLOR E W X I D E  
HE)(ACllLORaBEUZENE 
HEXACHLOIIOBUTAD 1 ENE 
nEXACHLORWYCLaPENTAOIENE 
na(AcnuxtoETwnE 
H Y D R W I W W E  
IYDEIIO(1 , ~ , ~ - ~ ~ ) P Y R E N E  
IZQIRIN 
I#IPIIOROWE 
a m E  
LEPTOPnaS 
Yam & T Y l r U  - 

u m L  
B r n L  
B r n l  
BlOL 
6 m L  
BnOL 
em1 
em1 
BmL 
B m L  
100 
mi 
BlOt 
am1 
BlOL 
%CDL 
R m L  
0 m L  
E m L  
WmL 
B m L  
IW)L 
BCOL 
B m L  
BnDL 
R m L  
8 m L  
8Wlt 
am1 
Bloc 
BWIL 
B r n L  
mL 
nmL .. 
B m L  
mi 
BmL 
ElOL  
W L  
B m L  
2 1 0  
B r n C  
B l o c  
BlOL 
BCOL 
U O L  
BlOt 
R m L  
U O L  
&mL 
RmL 
BnDL 
EMDL 
"-a 



Laboratones. Inc. FORT UUOERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 004-041291/ TP-8 TRAIN CNT #219 

DATA FILE: >4B13A: :D3 

EPA METHOD 8230  
BASE/NEUTRALS AND ACIDS 

COWEEWTRATION 
CAE No. PARMETER tup/kg) *.-..-. --.------ .- - - - - - * - - * - -  

72-L3-5 HETHOXYCHLOR-p'p' BWDL 
9 0 - 1 2 - 0  1-nETHYLNAPHTHALENE 3 3 0  
9 1 - 5 7 - 6  2-METHYLWAPHT HALENE 630 
2 9 8 - 0 0 - 0  METHYL PARATHION 8#IL 
9 5 - 4 8 - 7  2 - I E T  HYLPHEUOL "0-CRESOL" BCQL 
108-39-C 3-HETHY LPHENOL "?Itm-CRESOL" m L  
106.40-5 4-UETHYLPHENOL "p-CRESOL" BlOL 
m - 3 0 - 7  ~EVINPHOS WL 
2385-85 -5  MlREX M L  
6923-22 -4  HWOCROTOPHOS B#)L 
3 0 0 - 7 6 - 5  WALED B#)L 
9 1  - 2 0 - 3  NAPHTHALENE 5M) 
130-15 -6  1,C-NAPHTHaOZllNONE 0-1 
5 4 - 1 1 - 5  N I U I T l N E  1 W L  
9 8 - 9 5 - 3  NITROBENZENE lUDL 
1836-  7 5 - 5  M I  TROf EN UI)L 
88-75-5 2-NITROPHEWOL 8 m L  
100-02 -7  4-MITROPMENOL M L  
62-75-9 n - X I I R O S ~ l H E t H Y L A M l N E  BnDt 
8 6 - 3 0 - 6  n-NfTROSOOlPHENYUnlNE B#)L 
6 2 1 - 6 4 - 7  n-NITROSOOt-n-PROeYtAnlNE BlOL 
56-38-2 PARATHION BW)L 
8 2 - 6 8 - 3  PEHTACHLOROIIITROBENZENE BCDL 
8 7 - 8 6 - 5  PENTACHLDROPHENOL W L  
8 5 - 0 1 - 8  PHENAUTHREYE 1801) 
108-95 -  2 PHENOL 8W)L 
2 9 8 - 0 2 - 2  PHORAT E B#)t 
732-  11 -6 PHOfClET BW)L 
13171 -21 -6 PHOSPHAnlDON BCY)L 
1 W - 0 6 - 8  2-PlCOLINE s rOL  
23950-58 -5  PROllAHlDE ml 
129 - 0 0 - 0  PYRENE 1290 
110-86 -1  PYRlDtNE U D L  
13071-79 -9  T E l W F O S  l M l L  
9 5 - 9 4 - 3  1,2,4,5-TETRACMLWOBENZEYE BlQL 
9 6 1 - 1 1 - 5  TETRACHLOltVlMPnOf W L  
8001  -35- 2 TOXAPHENE 8mt 
1 2 0 - 8 2 - 1  ~,~,L~TRICHLOROBEWZENE BW)L 
9 5 - 9 5 - 4  2,4,5-TRlCMLOltOQNEMOL B W L  
8 8 - 0 6 - 2  2,0,6-TRICHLORWHENOL l M l L  
1 5 8 2 - 0 9 - 8  TRIFLURALIN BnOL 

*no1 COWCEWTRATIOW 
(ug/kg)EAS No. PAlAnETER (ug/kg) 
_ _ - - * -  .---a*. **---.-1- 

--------a*--- 

5.00 '30560- 19- 1 AtEPHAT E B K l C  
1.00 76-06-2 CHLORPICRIN BWlL 
1.00 2675-77 -6  CHLORNEB BWlL 
1 .OO 5598-  1 3 - 0  CHLORPIRl FOS "DURSBAN" BWIL 
5.00 99-30-9 0 ICHLORAW "BOTRAW" B W L  
5.00 3 3 3 - 1 1 - 5  D l A Z l N W  BMDL 
5.00 1 2 0 - 5 6 - 5  D 1CHLORPROP BEOL 
1.00 9 5 7 - 5 1 - 7  DIPHEWMID B W L  
5 - 0 0  2531  1-71 1 1SOFENPHOS B # l l  
5.00 150-50 -5  HERPHOS BnDL 
5.00 1 1 4 - 2 6 - 1  PROWXUR B ~ L  
1 .OO 2 0 6 - 4 4 - 0  FLUORANTHEME 1 9 2 0  
5 .00  * 
10.0 
5-00 
5.00 
5 .OO 
5 .oo 
10.0 
10.0 
10.0 
1 .oo 
1 - 0 0  
5 - 0 0  
1.00 
1.00 
1.00 
1-00 
5 - 0 0  
10.0 0nOL = BELOW METMOO DETECTION L I M I T  
1 .00 ACTUAL ~ E T H O O  DETECT~OW L~MIT = OILUT~DN FACTOR x  DL 
1.00 
10.0 
5 -00 
1 - 0 0  
5.00 
5 - 0 0  
2 - 5 0  
1 .oo 
1 .oo 
1.50 



Laboratories. Inc. FORT UUDERDALE SAVANNAH 

CLIENT WESTINGHOUSE DATE REPORTED: 04/18/91 
SAMPLE LOCATION TP-2A//TRAIN CNTR . EPA: # FL095 
SAMPLE NUMBER 0 0 5 - 0 4 1 2 9 1  FL DRINKING WATER: # 86144 
DATE RECEIVED 0 4 / 1 2 / 9 1  FL ENVIRONMENTAL: # E 8 6 0 0 6  
DATE SAMPLED 04/11/91 GEORGIA: # 828 
SAMPLE TYPE SOIL SOUTH CAROLINA: # 96015 
SUBMITTER DIRECT EXPRESS 

TEST RESULTS -----------------.------------------------------------------.----- 
LEAD, T 
ARSENIC, T 
BARIUM, T 
CADMIUM, T 
CHROMIUM, T 
SELENIUM,T 
MERCURY, T 
SILVER, T 
EPA 8 2 4 0  
EPA 8270 
pH OF SOLID 

2 2 . 0  MG/KG D.W. 
11.00 MG/KG D . W .  
110. MG/KG D.W.  
.30 MG/KG D .  W .  
1 5 . 0  MG/KG D.W. 
. 4 0  MG/KG D.W. 
< O .  1 MG/KG D.W. 
<0.1 MG/KG D.W. 
POSITIVE 
POSITIVE 
7.5 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

""""#+ 
DONALD S .  MCC RQUODALE. JR. PH-D. 
MICROBIOLOGIST 



Laboratories, lnc. FORT UUOEROALE SAVANNAH 

CLIENT: WESTINGHOUSE -CERTIFICATIONS- 
SAMPLE: 005-041291/ TP-2A TRAIN. CNT. f 2 1  EPA: fFL095 

DATA FILE: >41618::D4 FL DRINKING WATER: # a 6 1 4 4  
DATE REPORTED: 4/17/91 5 : 2 7  FL ENVIRONMENTAL: %E86006 
DILUTION FACT: 5.00000 GA # 828 

SC #' 96015 
EPA METHOD 8240 

PURGEABLE ORGANICS - SOJLS - 

US No. PARAMETER .------ -.-.--.-- 
67-&A- 1 ACETONE 
7 5 - 0 5 - 8  ACETONITRILE 
1 0 7 - 0 2 - 8  ACROLEIN 
1 0 7 - 1 3 - 1  ACRYLOWITRILE 
7 1  - 4 3 - 2  BENZENE 
100-DL-7  BENZYL CHLORIDE 
7'5-27-4 B R ~ I C ~ L O R ~ E T  HAME 
t 5 - 2 5 - 2  BRWOFORM 
74-83 -9  BR-THANE 
78-93-3 2 - W l A l O r r E  (MEK) 
75 -15 -0  CARBON OlSULFlOE 
56-23-53 CARBON TETRACHLORIDE 
108-90-  7 CHLQRmEMZENE 
124-48 -  1 CMLORQ)IBRWETHANE 
75-00-3 CHLOROETHANE 
110-7!5-8 2-CHLOROETHYLVINY LETHER 
67-66-3 CHLOROFORM 
74-87 -3  CALOIIWETIUME 
96-12-8 1,2-DIBIWa-3-CHLOROPRO 
106-93 -6  1,2-DIBROIOETHANE 
74-95 -3  D1BROKl)rEf HANE 
?&-41-0 1,4-DlCULaRO-2-BUTENE 
7 5 - 7 1 - 8  OlCHLORali FlWROnETHAHE 
75-34-3 1,l-DICHLOROETHANE 
107-06-2 t,2-DICHLQROETHANE 
7 5 - 3 5 - 4  I, 1 - 0 1  CHLOROETHEWE 

*IQL 
(w /kg)US  No. PARAMETER _ _ _ _ _ _  - ------  --*--.--I 

5.00 9 5 - 5 0 - 1  o - D I C H L ~ ~ ~ ~ ~ E Y Z E W E  
10.0 541-73 -1  a-DICMLOII~EWZEME 
80.0 106-46 -7  pDICHLOROBENZENE 
20.0 156-60 -5  tr-, 1,2-DICHLOROETHEIE 
1.00 78-117-5 1,2-DtCHLOltOPROPAWE 
1 .W 10061-01 -5  cis,l,3-DICHLOROPrtWENE 
t -00 10061-02 -6  tram, 1,3-DIeHlORaPROPEME 
1 .00 1 0 0 - 4 1  - 4  ETHlLBEWZENE 
5-00 5 9 1 - 7 8 - 6  HEXANE 
10.0 1 lSOl l lTYL ALCOHOL 
5 .m 75-09-2 METHYLENE CHLORlOE 
I .OO 1w-lo- 1 4-METNYL-2-PENTANONE 
1.00 109-06-8 2-PICOLfNE 
1.00 110-66 -1  PYRIDIYE 
5.00 100-42 -5  STYRENE 
5.00 6 3 0 - 2 0 - 6  1,1,1 ,Z-TETRACHLOROETWE 
1.00 79-34-5 1 , l  ,Z ,Z -  TETRACHLQRDETIUNE 
1.00 1 2 7 - 1 1 - 4  TETRACHLQROETUEME 
1.00 108-08-3 TOLMME 
1 .W 7 1 - 5 5 - 6  1,1,1 -TRtCHlOROETHA#E 
1 0  79-00-5 1,1,2*TRICHlOROETHANE 
5 -00  79-01-6 TRICHLOR#TNENE 
5.00 75-69-6 TRICHLOllOFLUORPrElIUHE 
1.00 9 6 - 1 8 - 4  l,2,3-TRICHLORWROPAPE 
1.00 1 0 8 - 0 5 - 4  VINYL ACETATE 
1.00 75 -01 -4  VINYL CHLORIDE 

1 3 3 0 - 2 0 - 7  TOTAL XYLENES 

ACTUAL DETECTION ~ l M t f =  IKTHQ)  DETECTIOH L l H l T  x OlLWIOll FAC 
** B U l L  - B E L W  METHQl DETECTION L I M I T  (A vatus o f  0.0 = -L) 



Laboratories, Inc. FORT UUOERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 005-041291/ TP-2A TRAIN CNT #219 EPA: PFLO95 

DATA FILE: >4B14A::D3 FL DRINKING WATER: # a 6 1 4 4  
DATE REPORTED: 4/17/91 6 :35  FL ENVIRONMENTAL: #I286006 
DILUTION FACT: 100.0000 GA # 828 

SC! # 96015 
EPA METHOD 8270 

U S  YO. PARAMETER 

BASE 
cmrmmxr 
(uo/ks) 

- - - * - - - - -  -.*-.----- 

a -32-9  ACENAPHTHENE BCOL 
2 0 8 - 9 6 - 8  ACEWAPHTHYLENE BnOL 
98-M-2 ACETOPHENOWE BMOL 
3 0 9 - 0 0 - 2  ALDRIN BCOL 
1 0 1 - 0 5 - 3  AWILAZINE B?Dl 
6 2 - 5 3 - 3  ANIL INE B W L  
1 2 0 * 1 2 - 7  AYTHRACEWE 1 0 0  
12674-11 -2  AROCHLOR-1016 B W L  
I t  104-28 -2  AROCHLOR- 1 2 2 1  BCOL 
11141-16 -5  AROCHLOR-1232 W L  
53469-21  -9 ARQCHlOR- 1 2 4 2  8lCIL 
12672-29 -6  AROCHLOR-1248 BCOL 
11097-69-1 AROEHLOR-1254 BCOL 
11096-82 -5  AROCHLOR-1260 W L  
8 6 - 5 0 - 0  AZINPHOS METHYL "CUTHIOWH B m L  

0 1  - 2 7 - 9  BARBAN - BWOL 
2 - 1 7 - 5  BEUZIDIME SCDL 

6 5 - 8 5 - 0  BENZOIC ACID B K I L  
5 6 - 5 5 - 3  BENZOI.)ANT HRACENE 230 
205-99 -2  BEWZO(b)FLUORAWTHEME BWOL 
2 0 7 - 0 8 - 9  BEYZO(L)FLUORANlHEWE BMDL 
191-26 -2  BENZO(ghi )PERYLENE B K l L  
5 0 - 3 2 - 8  BENZO(a)PYRENE B m L  
1 0 6 - 5 1  - 4  p-BENZOPUI NOWE OMDL 
100.51 -6 BENZYL ALCOHOL W L  
3 1 9 - 8 4 - 6  BHC-alpha B W L  
3 1 9 - 8 5 - 7  0 n C - k t r  BnDL 
319-86-8 BHC-del  t a  BHDL 
5 8 - 8 9 - 9  8nc-g- *LINDANE~~ BWDL 
111-91-1 SIS(2-CHLOROETmY)METHANE B l O L  
1 1 1 - 6 4 - 1  BIS(2-CHLOROETHYL)ETHER W L  
39638-32-9 BISCZ-CHFOROI SOPR0PYL)ETHER W L  
117-81 -7 BIS(2-ETMYLHEXIL)PNlHALATE 6 3 0  
1 0 1 - 5 5 - 3  L-BROWQIIPHEYTLETHER BnOL 
1669-84 -5  BftOlOXYNlL BW)L 
m-68-7 BUTYLBENZTLPHTHALATE 5130  
2 4 2 5 - 0 6 - 1  W T A F O L  DWIL 
133-06 -2  W T U  BW)L 
6 3 - 2 5 - 2  U R I A R Y L  BrPIL 
1 5 6 3 - 6 6 - 2  CARBOFURAY B m L  
7 ~ -  19-6 CARBOPHENO~HIOW W D L  
5 7 - 7 4 - 9  CHLORDANE BWIL 
6 7 0 - 9 0 - 6  CHL-FEVINPHOS B m L  
106-47 -8  1 - C H L O R W I  11 YE B#)L 
510-  15 -6  CHLOROBENZIUTE B lOL  
5 9 - 5 0 - 7  4-CMLORO-3-METHYLPHENOL BnOL 
91 -58 -  7 2-CHLORONAPHTIULENE DWlL 
9 5 - 5 7 - 8  ~ - C ~ L ~ O P H E N W  mc 
3 0 5 - R - 3  4-CML~ODIPHEMYLETHER W L  
.18-01-9 CHRYSENE 1 2 0  

5 6 - 7 2 - 6  COWAPIIOS I W L  
7 7 0 0 - 1 7 - 6  CAOTOXIPHOS U O L  
R - 5 4 - 1  ~ * ~ * - D O D  WL 
7 2 - 5 5 - 9  pap' -DOE IIW)L 
5 0 - 2 9 - 3  p' p' -001 BW)L 

,S AND 

U S  NO. - - - - - - -  
298-03-3 
126.75-0 
2303-16 -4  
2303-16 -4  
53-70-3 
1 3 2 - b c - 9  
8 4 - 7 4 - 2  
117-80-6 
45-50 -  1 
5 4 1  -73- 1 
106-46 -7  
91-%- 1 
120-63-2 
6 1 - 7 3 - 7  
1 4 1 - 6 6 - 2  
6 0 - 5 7 -  1 
8 4 - 6 6 - 2  
6 0 - 5 1 - 5  
1 0 5 - 6 7 - 9  
1 3 1 - 1 1 - 3  
521-29 -0  
5 3 - 5 2 - 1  
51 -28 -5  
1 2 1 - 1 4 - 2  
a - 2 0 - 2  
M - 8 5 - 7  
122-39 -6  
1 2 2 - b b - 7  
117.84-0 
298-W-4 
959-98 -  8 
33212-65 -9  
1031 -07.8 
7 2 - 2 0 - 8  

ACIDS 

PARAMETER --------- 
D E S T W - o  
DEMETW-s 
e i r -D IALLATE 
t r m s - D I A L L A T E  
D IWNZO(rh1ANTHRACENE 
DtlEWtOFURAN 
01 -n-BUTYLPHfl(ALATE 
O I OlLONE 
1,2-01 CHLOOBEYZENE 
1,3-0 1 CHLOROUEMZENE 
1'5-Of CHLaMEYZEWE 
3,3-OICHLaRaBENZIDINE 
2,b-DICHLOROPHEIIOL 
DfCHLaRVW 
D I ClKITOPHOS 
D I E L O R l l  
DIETHYLPHTHALATE 
0 IMETHOATE 
2,S-DIMETHYLPHENOL 
DIHETHYLPHTMLATE 
m-D I N  I T  RWENZENE 
4,b-0 I N 1  TRO-2-NET HYLPHEWOL 
2.4-OINITRDPHEWOL 
2,b-OlN 1 TROTOLUEIE 
2.6.0 I N I  TROTOLUEIE 
DINOSEB 
OIPHENYLAAINE 
1,2-DIPHENYLHYDRAZINE 
01-n-OCTYLPHTHALATE 
0 I SULf OTaN 
EllOOSULfAN I 

' EnWSULfAN I I 
EWOOSULFAN SULFATE 
ENDRIM 
ENDRIM KETOWE 
EPN 
ETHIQI 
FAIIPMIR 
FEYTHlOY 
FLWHLORALIN 
F LUOIEWE 
HEPATACHLa 
HEPTACHLW EPOXIDE 
HEXACULOROBENZEIIE 
HEUCHLOROBUTADIENE 
HE)(ACHLOROCICLWEElTADIENE 
HE)O(LOROETHANE 
HYDROQI I WOW€ 
III)EMO( 1 , ~ , ~ - c ~ ) P Y R E N E  
1 s v R l 1  
I SmmRrnE 
KEWWE 
LEPTOPnOS -.. --...-. - 

CONCENTRAT ION 
(w/kg) 

------------A 

U m L  
B10L 
B W L  
B W L  
B W L  
BMIL 
BWDL 
3 m L  
&DL 
B r n L  
B W L  
B r n L  
W L  
B r n L  
B m L  
0 m L  
B m L  
S m L  
6 m L  
n m L  
a m L  
U O L  
a m L  
B m L  
W L  
1U)L 
8 m L  
W L  
B l D L  
BWDL 
OlOL 
W L  
W L  
8 m L  
B m L  
WDL 
E m L  
mc 
WDL 
BWDL 
BWDL 
B l o L  
B m L  
W L  
BCOL 
B m L  
BWDL 
e m L  
8mL 
DlQL 
s l O L  
BWDL 
BnOL -- -. 



laboratories. Lnc. FORT LAUOEROALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 005-041291/ TP-2A TRAIN CNT P219 

DATA FILE: >4B14A::D3 

EPA METHOD 8 2 7 0  
BASEfNEUTRALS AND ACIDS 

M I  SCELLANEWS ANALYT ES 

CDNCEOTRATION 
CAS No. PARAMETER tug/kg) - - - - - - -  --.----a- .-.---...--*. 

7 2 - 5 3 - 5  METHOXYCHLOR -p'pl B W L  
90-12.0 1-METHYLNAPHTHALENE B a t  
91 * 5 7 - 6  2-METUYLNAPHTHALENE BMDL 
2 9 8 - 0 0 - 0  METHYL PARATUIOU BHDL 
9 5 - 6 8 - 7  2-METHYLPHENOL Uo-CRESOLU 8nDL 
1 0 8 - 3 9 - L  3-METHYLPHENM Wm-CRESOLY BClDL 
1 0 6 - 4 6 - 5  6-METHYLPHENOL np-CRESOL" BCOL 
7Y&-30-7 MEVIWPHOS 0 ~ 1  
2 3 8 5 - 8 5 - 5  MlREX BPQL 
6923- 22 - 4  HONOtROTOPHOS BWL 
3 0 0 -  76- 5 NALED 810L  
91 -20-3 NAPHTHALEYE 5 6 0  
1 3 0 - 1 5 - 4  1 ,C-NAPHTHWUINOWE B lOL  
5 4 - 1 1 - 5  MICOTI~E 1 ~ m t  
98-95-3 NlTRD8EWtEWE B H l L  
1836-75-5 NITROFEN BMDL 
8 8 - 7 5 - 5  2 - W  ITROPHENOL W D L  
1 0 0 - 0 2 - 1  4-NITROPHENOL em1 
6 2 - 7 5 - 9  n-Y tTROSOOlMETHYLAMINE BCOL 
8 6 - 3 0 - 6  n-WITROSOOIPHENYLAMINE BMDL 
6 2 1 - 6 4 - 7  n-WITROSOOI-n-PROPYLMIIE B H l L  
56-38-2 PARATHIOW OHDL 
62-68-3 PENTACHLOROWITROBENZENE W D L  
87-86-5 PENTACHLOROPHENOL BmL 
8 5 - 0 1  -8 PHENAYTHRENE 180 
108-95 -  2 PHENOL BMDL 
2 9 8 - 0 2 - 2  PHORAfE W L  
732- 11 -6 PHOylET B m L  
1 3 1 7 1 - 2 1 - 6  PHOSPMAMIDOII BWOL 
109-06-1 2-PICDLINE BrDL 
2 3 9 5 0 - 5 8 - 5  PRWAMlDE B lOL  
1 2 9 - 0 0 - 0  PYRENE 4 3 0  
110-&-1 PYRIDINE -1 
13071-79 -9  TERWFOS s # L  
95-94-3 1,2,4 ,5-TETRACHLaROBENZENE B IOL  
9 6 1  - 1 1  - 5  TETRACHLORVINPH(K anOL 
8 0 0 1 - 3 5 - 2  TOXAPHENE E l 0 1  
1 2 0 - 8 2 - 1  1,2,1-TRICHLOROBENZENE W L  
9 5 - 9 5 - 4  ~ , ~ , ~ - T R I C H L O R W H E N O L  B lOL  
08 -06 -2  ~ , 4 , 6 - T R  t cn I .oRmWE~o~  B ~ O L  
1 5 8 2 - 0 9 - 0  TRIFLURALIN n m L  

'MDL 
(-/kg) U S  lo. PARAMETER 
& _ _ _ _ _  -----I- - - - - * * - - -  

5 -00 30560-19.1 ACEPHAT E 
1.00 76-06-2 CHLORPICRIN 
1 - 0 0  2 6 7 5 - 7 7 - 6  CHLORNEB 
1 .OO 5598-  1 3 - 0  CHLWPYR I FOS HDURSBAV'L 
5.00 9 9 - 3 0 - 9  oicnimnr n ~ ~ ~ ~ ~ u  

5.00 3 3 3 - 6 1 - 5  DIAZINON 
5.00 120 -36 -5  DICHLORPRW 
1.00 9 5 7 - 5 1 - 7  DIPHEUAMlD 
5.00 25311 - 7 1 -  1 l SOFENPHOS 
5.00 150-50 -5  MERPHOS 
5.00 1 1 4 - 2 6 - 1  PROWXUR 
1.00 2 0 6 - 4 4 - 0  FLUORAMTHERE 
5.00 1 

10.0 
5.00 
5 - 0 0  
5.00 
5 -00 
10.0 
10.0 
10.0 
1 - 0 0  
t - 0 0  
5.00 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
5.00 
10.0 
1.00 
1 - 0 0  
10.0 
5 - 0 0  
1.00 
5.00 
5 -00 
2 - 5 0  
1 .oo 
1 .oo 
1.50 

CONCENTRATION 
(*/kg) 

*--..*.------ 

BHDL = B E L W  METHOD DETECTION L l H l T  
ACTUAL WETHQ) DETECTION L I M I T  = DILUTION FACTOR x I O L  

- a- 
I - Chemist 



hborrtories. Inc. FORT UUOERDALE SAVANNAH 

CLIENT WESTINGHOUSE DATE REPORTED: 0 4 / 1 8 / 9 1  
SAMPLE LOCATION TP-%//TRAIN CNTR EPA: # FL095 
SAMPLE NUMBER 006-041291 F L  DRINKING WATER: # 86144 
DATE RECEIVED 0 4 / 1 2 / 9 1  FL ENVIRONMENTAL: # E 8 6 0 0 6  
DATE SAMPLED 04/11/91 GEORGIA: # 8 2 8  
SAMPLE TYPE SOIL SOUTH CAROLINA: 96015 
SUBMITTER DIRECT EXPFtESS 

TEST RESULTS _--__------------_------------------------------------------------ 
LEAD, T 
ARSENIC, T 
BARIUM, T 
CADMIUM, T 
CHROMIUM, T 
SELENIUM, T 
MERCURY, T 
SILVER,  T 
EPA 8 2 4 0  
EPA 8270  
pH. O F  SOLID 

1 0 . 0  MG/KG 
. 6 0  MG/KG 
3 7 .  MG/KG 
<0.1 MG/KG 
4 . 8  MG/KG 
. 2 0  MG/KG 
X 0 . 1 '  MG/KG 
X0.1 MG/KG 
NEGATIVE 
POSITIVE 
7.6 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

D.W. 
D.W. 
D.W. 
D.W. 
D.W. 
D.W. 
D.W. 
D.W. 

DONALD s . MCCORQ~ODALE , JR . PH . D . 
MICROBIOLOGIST 



Laborrtories, Inc. FORT LAUOEROALE SAVANNAH 

CLIENT: WESTINGHOUSE -CERTIFICATIONS- 
SAMPLE: 006-041291/ TP-5A TRAIN. CNT. #21 EPA: #FL095 

DATA FILE: >41619::D4 FL DRINKING WATER: # a 6 1 4 4  
DATE REPORTED: 4/17/91 6:22 FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 5 . 0 0 0 0 0  GA # 828 

SC X 96015 
EPA METHOD 8240 

PURGEABLE ORGANICS - SOILS - 

CAS No. PARAMETER ----..- - - * - * - - - -  

6 7 - 6 4 - 1  ACETONE 
7 5 - 0 5 - 8  ACETONlTRlLE 
f 0 7 - 0 2 - 8  ACROLE l N 
1 0 7 - 1 3 - 1  ACRYLONlTRltE 
7 1 - L 3 - 2  BENZENE 
1 0 0 - U - 7  BENZYL CHLORIDE 
7 s - 2 7 - 4  BROIKX) ICHLORWTHANE 
15-25-2 BROnOfORH 
74 -a -9 BROmmETHANE 
7 8 - 9 3 - 3  2-BUTAWONE (MEK) 
7 5 - 1 5 - 0  CARBOW DISULFIDE 
5 6 - a - 5 3  CARBOIl TETRACHLORIDE 
108-90-7 CHLOROBENZENE 
124-48 -  1 tHLORW18RO)rOnETHAWE 
75-00.3 CHLOROETHAWE 
110-  7 5 - 8  2-CHLOROETHYLVIWYLETHER 
67-66-3 CnLORaFmn 
74-87 -3  CHLORWETHANE 
9 6 - 1 2 - 8  1,2-DIBRW-3-CHLOROPRO 
106-93 -4  1,2*DI8RWOETHANE 
7 b - 9 5 - 3  DfBROCIOnETHANE 
7 u - 4 1 - 0  1,k-DlCRLORO-2-BUTEWE 
75-71  -8  DICHtORQOI FtUOROnETHANE 
75-34-3 I ,I-DICHLOROETWNE 
107-06 -2  1,2-D I CHCDROETHANE 
7 5 - 3 5 - 4  1.1-DICHLoROETHENE 

*m1 
(ug/k~) U S  No. PARAIIETER - - - - - -  :--.-.- .-- - - - * - -  

5 .W 95-50 -  1 0-OICHLaROBENZEWE 
10.0 541-73 -1  n-OICHLORDBEHZEWE 
80.0 106-46 -7  p-0 ICHLOROBENZENE 
20.0 156-60-5 trans, l,2-OICWLOROETHENE 
1 - 0 0  78 -87 -5  1.2-Dt CHLORaPROPAWE 
1 .OO 10061-01-5 cis, t ,3-DICHLOROPROOENE 
1.00 1 0 0 6 1 - 0 2 - 6  trar,l,3-DlCHLOROPROPENE 
1 0 100-41  -4 ET HTLBENZENE 
5.00 591-78 -6  IIEXANE 
10.0 78-83-1 ISCWTYL ALCOHOL 
5.00 n - 0 9 - 2  METHYLEYE CHL[#IDE 
i .oo iga-10-1 ~ - H E T ~ Y L - ~ - P E U T A N ~ ~ E  
1 .OO 109-06-8 2-PICOLIYE 
1.00 110-86 -  1 PYRlOINE 
5.00 100-L2 -5  STYRENE 
5.00 6 3 0 - 2 0 - 6  1,1,1,2-TETRACHLQROETHANE 
1 .OO 79.34-5 1,1,2,Z-T ETRACHLORMTHANE 
1-00 127-  1 8 - 4  TETRACPLOROETHENE 
1 -00 108-88 -3  TOLUENE 
1 - 0 0  71 - 5 5 - 6  1,1,1-TR ICHLOROETHANE 
1 .OO 7 9 - 0 0 - 5  1,1,2-TRlCHLOROETHANE 
5 .OO 79 -01  -6 TRlCHLOROETHEYE 
5.00 75 -69 -4  TRICHLOROF LCIWC)IET)UYE 
1.00 9 6 - 1 8 - 6  1,2,3-TRICHLOROQROPANE 
1.00 108-05 -4  VINYL ACETATE 
1.00 7 5 - 0 1 - 1  VINYL CHLORIDE 

1330-20 -7  TOTAL XYLEYES 

V 
ACTUAL DETECTIW L I M I T  = RET- DETECTlOW L I M I T  x DfLUTIOW FACT 

** B ~ L  - BELW RETHW DETECTIOW L I M I T  (A v l h  of 0.0 = 



Laboralories, Inc. FORT UUDERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 006-041291/ Tp-5A TRAIN CNT #219 EPA: #FL095 

DATA FILE: >4B15A: :D3 FL DRINKING WATER: Pa6144 
DATE REPORTED: 4/17/91 7:52  EL ENVIRONMENTAL: RE86006 
DILUTION FACT: 100.0000 GA # 828 

SC # 96015 
EPA METHOD 8270 

LS AND ACIDS 
U S  No. PARAMETER 
- - - - * I *  --------- ( ~ / k g )  (ug/kg) --.---------- -*-*.. COWCE~TRATlON .ROL 

83-32-9 ACENAPHTHENE PlOL omso US No. PARAMETER (ug/kg) - - - - - - - - - - - - -  (w/k 
208-96-8 ACENAPWTHYLENE slOL 

------- -**.----- - - - e m  

98-66-2 ACETOPHENO)(E BCOL BWIL 1.00 298-03-3 DE#TOM-a 

303-00-2 ALORIN Em1 B)lOL 1 .OO 126-75-0 DEMTOw-s 
101-05-3 ANItAZlNE W L  2303-16-4 c is -DIALUTE BlOL 1-00 
62-53-3 ANILINE BW)L BlOL 1.00 2303-16-4 trans-DIALLATE 

120-12-7 AYTHRACENE BmL 5 OIBENZO(ah)ANTHRACE*E SWDL 1.00 
12675-11.2 AROCHLOR-1016 8)(OL BlOL 1-00 132-44-9 DIBENZOFURM 

11 104-28-2 ARaCHtOR- 1221 3 m L  BlOL 1.00 5:00 &-74-2 01-n-WTYLPwTHALATE 
11141-16-5 AROCHLOII-la2 M L  117-60-6 D ICHLWE BlOL 5.00 
53269-21-9 AROCHL011-1242 W L  B m t  1.00 : 95-50- 1 1 ,2 *01C~LOOENZEl  

1 2 6 ~ - 2 9 - 6  A R ~ C ~ L ~ R -  120 W L  BlOL 1-00 551 -73-1 1,3-OICNLOROBEIIHNE 

1 1097-69- 1 AROtHLaR - 1254 BW)L BWDL 1 .W) 5-m 106-46-7 1,4-DlCNLOROB€NZENE 
11096-62-5 AROCHLOR- 1260 BCOL W L  20.0 5-w 91-94-1 3.3-OlCHLOROBEMZIDINE 
86-50-0 AZIYPMS METHYL *WTMlON~~ gllDC 5-w 120-m-2  2.4-OICHLORaPHENDL BmL 20.0 

'01-27-9 B M M N  OW)L slOL 5 - 0 0  5*00 62 - t3 -7  DtenioRvos 

2-87-5 BEWZIDINE *SWIL iio: 111-66-2 OIClOIOHDI  U O L  5.00 
65-85-0 BENZOIC ACID s)(DL ~ 5 . ~  60-57-1 OIEUIRIU UOL 2.50 
56-55-3 UEYZO(a)ANTHRACEWE UmL -1 1.00 84-66-2 DIETHYLPHTHALATE 
205-99-2 BENZO(b)PLUORANTHEWE UmL UOL 2.50 O-n 60-51-5 OIMETHOATE 

207-08-9 BEYZO( k l f  LUOIINTHENE -1 W L  2.00 105-67-9 2.4-OlMIWYIPHE*L 

191-24-2 BEYZO(ghi )PEIYLENE BllOL I)(IL 1.00 131-11-3 OlnETHYLPHTHALATE 

50-32-8 BENZO(~)PYRENE slOL Em1 10.0 528-29-0 m D I N  1lR~ENZEME 

106-51-4 p-BENZOQUINOWE BllDL BlOL 50.0 .m 534-52-1 4,6-OIWlTRO-2-METHYLPHE~OL 
100-51 -6 BENZYl ALCOHOL BlOL Em1 10.0 0 51-28-5 2.4-OINITROPHEHOL 

319-84-6 BHC-rtphr B)IDL 1 .OO -1 10.0 1 1 - 1 2  2.4-OINITROTOLUEWE 
319-85-7 BHC-beta BCOL 0101 10.0 606-20-2 2.6-DINlTROTOLUEME 

319-116-8 BHC-dci t a  BnDL W L  5.00 88-85-7 DINOSEB 

58-89-9 BHC-9- I4LI NONEu W L  UOL 2.50 122-39-5 OIPHENYtAnllE 
111-91-1 BlS(2-CHLDROETH0XY)HETMNE -1 122-66-7 1.2-OIP~ENYLHYDRUIYE BmL 5.00 
111-44-4 ~IS(~-CHLOROET HYLIETHER BCOL UOL 5.00 11 7-8G-0 0 1  -n-mYLPit l lULATE 

39638-32-9 BIS(2-CHLOROISOQRQPYLIETHER BCOL ' ' O U  298-M-4 DISULFOTOY r n L  1 .w 
117-81 - 7  BIS(~-ETHYL~D~YL)PMTULATE m~ : 4 9 - = - a  m o s u r ~  I B~OL s.w 
101 -55-3 4-81101411 PHEIYLETHER BmL BmL 5 .m 0.50 33212-65-9 ENWLFAW I I 
1689-U-5 ~ R O C ~ X Y N ~ L  8 m L  1031 -07-8 ENWSULFAN WLFATE -1 5.00 
85-68-7 BUnLBEMZTLPNTIUUT E 2130 : 72-20-8 E)IDRlN U O L  5.00 
2525-06-1 U P T A F a  BlOL ENORIN KETaE BmL 1.00 
f 33- 06- 2 CAPTAN -1 : 2 1 0 4 - 6 - 5  LPN -1 1.00 
63-25-2 CMURYL -1 EmL 1.00 1.00 563-12-2 ETHlOw 
1563-66-2 CARWFURAD BmL 52-85-7 FAnPHuR BmL 1 .oo 
786- 19-6 WUOPHENOT HION lYOt Om1 1 .00 1-50 55-38-9 fEUlHlW 
57-74-9 CHLORDANE mt 5.00 -1 t.w 33245-39-5 FLUCHLORAL l N 
470-90-6 CHLORFEVlYPlKIS BW)C FLWUENE BmL 1.00 
106.47-8 4-CHtOltOWILfNE 0 m C  sW)L 1.w z:: HEPITACHLLI 
5 10. 15-6 CHLOROBENZI U T E  BWIL 1024-57-3 HEPTACMLOR EPWDE Wt. 1-00 
59-50-7 ~-CHLDRO-~-MTHYLPUENOL BWll :z 1 1 6 - n - 1  ~EMCMP~~ENZEM BCbL 1 .W 
91-58.? 2-CHLOROIIAPHTIULENE BlOL 1 87-68-3 HEXACHLOROBUTAD IEYE BlOL 1.00 
95-57-8 2-CHLORDOHENOL -1 1.00 77-57-4 HEXACHLOROtlCLOPENfADIENE Em1 1-09 
m s - R - 3  4-CXLOA~IPHEIYLET HER UDL 100 B ~ L  1 .W 67-72- 1 HEXACHLOROETHANE 

18-01 -9 CHRYSENE BWDL *:So 123-31 -9 HYDRWlNWE BWIL 1 .W 
56-72-4 COUUP~OS B m L  193-39-5 lISDENO(1.2,3-cd)PYRENE BmL 1 .W 
7700- 17-6 CROTOXYP~~OS Em1 565-73-6 1 m R I h  srOL 1.W 
72-54-8 plpa -MN) S m L  78-59-1 I S0P)IOROWE W L  1 *a 
72-55-9 p o p a - ~ ~ ~  BmL '*0° 143-50-0 KEPONE 1.00 U O L  1 .w 
50-29-3 p 1 p # - ~ ~ f  RmL 5 -00 21609-90-5 LEPToPMOS am1 1 .w 

1 YAl ATYlnv . - -LA. . M 



tnborrtories, Inc. FORT LAUDEIDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVXRO. 
SAMPLE: 006-041291/ TP-5A TRAIN CNT P219 

DATA FILE: >4B15A: :D3 

EPA METHOD 8270 
0 

MISCELLANEOUS ANALYTES 

CONCENTRAT ION 
U S  No. PARAMETER (WJ/kg) . 
.-*-I-- * - - - - - - - -  *-- .-------*- 

R-43-5 METHOXICHLOR-p'p' EMDL 
90- 7 2 - 0  1 -METHYLNAPHTHALENE 3L)[) 
91 -57-6 2-METHYLNAPHTHALENE 5 6 0  
2 9 8 - 0 0 - 0  METHYL PARATHIW B W L  
9 5 - 4 8 - 7  2-METHYLPHENOL Y~-CRESOL" BHOL 
108-39 -4  3-METHYLPHENOL "n-CRESOLn BnOL 
106-44 -5  4-METHYLPHENOL .p-CRESOLU BWDL 
mu-%-? MEVIHPROS BWlL 
23115-15-5 M I  REX BrOL 
6923- 22-4 HONQCROTOPHOS BnDt  
300-  76- 5 WALED B W L  
91 -20-3 NAPHTHALENE n o  
130-15 -4  1,4-NAPHTWOQUINONE B lOL  
54-11.5 NICOTINE - B r n L  
98-95-5 NlfRWEYZENE em1 
1836-75 -5  NITROFEN N L  
88.75-5 2-NITROPHENOL EmL 
100-02-7 4-NITROPHENOC 8 W L  
62-f5-9 n - W t T R O S m I M E T H Y M l n E  D lOL  
86-30-6 n- NITROSO0 IPHEI rLAHI  NE W L  
6 2 1 - 6 4 - 7  n-N1TRDSQ)l-n-PRaPILMlNE BCOL 
5 6 - 3 8 - 2  PARATHION M L  
8 2 - b 8 - 3  PENTACHLOROW1 TROBENZEYE 8#]L 
8 7 - 8 6 - 5  PENTACHLOROPHENOL BnDL 
d - 0 1 - 8  PHENAYTHREYE BCOL 
108-95 -2  PHEWL RllDL 
298-02 -2  PHDRATE BnDL 
732-11 -6 PWaYlET W D L  
13171-21 -6  PHOSPHAMfOON B m L  
1 0 9 - 0 6 - 8  2-PICOLINE B lOL  
23950-58 -5  PRWAHIDE BW)L 
129-00 -0  PYREWE BlQL 
110-a6 -1  PYRIOIYE s rOL  
13071-79-9 TERWFQS BnDL 
9 5 - 9 4 - 3  1,2,4,5-TETRACHL~OBENZENE B m L  
961-11 -5  TETRACHLORVIWPIKIZ B m L  
8 0 0 1 - 3 5 - 2  T W H E N E  BWlL 
120-12 -1  1,2,4-TRICHLOAOIEIZENE am1 
95-95-4 ~ ,~ ,~ -TR~CHLOROPHCMOL BmL 
8 8 - 0 6 - 2  2,4,6- TRI CHLOROPHENOL W L  
1582-09-8 TRIFLmAL lW BWIL 

'''METER 
*----**.- 

- . 9 - 1  ACEPMTE 
7 6 - 0 6 - 2  CHLORPICRIN 
2 6 E - 7 7 - 6  CHLORNEB 
5598- 13-0 CULORPYRl FOS "OURSBhMo' 
99-30- 9 D ICHLORAW "BOTRAN" 
3 3 3 - 4 1 - 5  DIAZtNOU 
120-36-5 D IUILORPROP 
957-51-7 D I P H E W I D  
2531  1-71 - 1 ISOFEYPUOS 
150-50 -5  nERPnos 
114-26 -1  PROPUI(UR 
206-44 -0  FLWRANTUEME 
, 

BHDL = BELW METHQI DETECT ION L l n t t  
ACTUAL HETHQI DETECTION L I M I T  = DILUTION FACTOR x HDL 



I . .  

Labora~ories, Inc. FORT UUOEROALE SAVANNAH 

CLIENT WESTINGHOUSE DATE REPORTED: 04/18/91 
SAMPLE LOCATION CSY-FKW #2/NAVAL EPA: # FL095 
SAMPLE NUMBER 001-041591 FL DRINKING WATER: i 86144 
DATE RECEIVED 04/15/91 FL ENVIRONMENTAL: 4 E86006 
.DATE SAMPLED 04/12/91 GEORGIA: a 828 
SAMPLE TYPE WATER SOUTH CAROLINA: ! 96015 
SUBMITTER FEDEX 

TEST RESULTS -------_-_-----_-------------------------------------------------- 
EPA 624 
EPA 625 
ARSENIC SM 304 
CADMIUM SM 300 SERIES 
CHROMIUM,T SM 300 SERIES 
COPPER SM 300 SERIES 
LEAD, T SM 300 SERIES 
MERCURY SM 300 S E R I E S  
SELENIUM SM 300 SERIES 
SILVER SM 300 SERIES 
ZINC SM 300 SERIES 
ANTIMONY SM 300 SERIES 
BERYLLIUM SM 300 SERIES 
NICKEL SM 300 S E R I E S  
THALLIUM SM 304 

POSITIVE 
POSITIVE 
<0.002 MG/L 
<0.001 MG/L 
<0.002 MG/L 
.030 MG/L 
.002 MG/ L 
<0.0002 MG/L 
. 0 0 2  MG/L 
~0.002 MG/L 
.07 MG/L 
.004 MG/L 
<0.002 MG/L 
.06 MG/L 
~0.002 MG/L 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

DONALD S . ~ r r n k t n r  - -  ~---..xYVJALE, J R .  PH.D. 
MICROBIOLOGIST 



Laboralories, Inc. FORT UUDERDALE SAVANNAH 

-CERTIFICATIONS- 
EPA: PFL095 

CLIENT: WESTINGHOUSE-ENVIRO. FL DRINKING WATER: #86144  
SAMPLE: 001-041591j CSY-FMW #2 NAVAL BASE FL ENVIRONMENTAL: PE86006 

DATA FILE: >41505: :D4 GA # 828 
DATE ANALYZED: 4/15/91 20:08 SC # 96015 

DILUTION FACTOR: .20000 

EPA METHOD 624 - PURGEABLE ORGANICS 

CAS No. ------- PARAMETER --------- 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
0-DICHLOROBENZENE 
m-DICHLOROBENZENE 

E -DICHLOROBENZENE ,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,l-DICHLOROETHENE 
trans 1 2-DICHLOROETHENE 
1,2 - ~ f  C~LOROPROPANE 
c 1s , 1 ,3 -DICHLOROPROPENE 
trans 1,3-DICHLOROPROPENE ETHYLBENZENE 
DICHLOROMETHANE 
1 1 2 2-TETRACHLOROETHANE 
T ~ T ~ ~ H L O R O E T H E N E  
TOLUENE 
~ , i ,  ~~TRICHLOROETHANE 
1 1 2-TRICHLOROETHANE 
T~I~~HLOROETHENE 
VINYL CHLORIDE 

CONCENTRATION 
(ug/ll 

* ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT x DILUTION FACTOR 
A value of 0 . 0  = BMDL (BELOW METHOD DETECTION LIMIT) 



Laboratories, Inc. FORT UUOERDALE SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 001-041591/ CSY-FKU #? N NAVAL BASE EPA: #FL09S 

DATA FILE: >4BOlA::D3 FL DRINKING: #86144 

DATE REPORTED: 4/16/91 12:27 FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 1.00000 GA # 828 

SC # 96015 
EPA METHOD 625 

BASEfNEUTRALS AND ACIDS 

BASE A ID  NEUTRALS EXTRACTABLES 
CONCENTRATION 

CAS Yo. PARAMETER 
- - - - - - * - -  

tug/l) 

83-32-9 ACElrAPHTHENE 1.3 
2 0 8 - 9 6 - 8  ACEWAPHTHYLENE 0.0 
120.12-7 AWTHRACENE 0.0 
3 0 9 - 0 0 - 2  A tDRlN  0.0 
56-55-3 BENZ0t t )ANT WRACENE 0.0 
2 0 5 - W - 2  BENZ0tb)FLWRANTHEIE 0.0 
2 0 7 - 0 8 - 9  BENZO( k)FLLtCRANT WEWE 0.0 
5 0 - 3 2 - 8  BEMZ0ta)PYREWE 0.0 
191 -24 -2  BEHZOCgh i )PERYLENE 0.0 
8 5 - 6 8 - 7  BUTYLBENZYLPHTHALATE 0.0 
3 1 9 - 8 5 - 7  B H C - k t i  0.0 
3 1 9 - 8 6 - 8  H C H - d e l t a  0.0 
111-44 -L  BIS(2-CHLOR0EfHL)ETHER , 0.0 

1 1 - 9 1 - 1  BIS(2-CHLOROETH0XY)RETHAWE 0.0 
117-81  -7 D I  (2-ET HYLHEXYL)PHTlULATE 0.0 
1 0 0 - 6 0 - 1  BtS(2-CHLORO1SWROPYL)ETHE 0.0 
101 -55-3 1-BRWOQIPHEMYLETHER 0.0 
5 7 -  7 4 - 9  CHLORDANE 0 -0 
9 1  - 5 8 - 7  2-CHLORONAPHT HALENE 0.0 
7005-72 -3  4-CHLOROOIPUEWYLETHER 0.0 
2 1 8 - 0 1 - 9  CHRYSENE 0.0 
7 2 - 5 1 - 8  plpl -ODD 0.0 
7 2 - 5 5 - 9  pap1 -ODE 0.0 
5 0 - 2 9 - 3  pOp' -OD1 0.0 
53.70-3 D l  BENZO(ah)ANTHRACENE 0.0 
84-74-2 0 I *n-BUTYLPHT HAUTE 0.0 
541-73-1 1,3-DICHLOROB€WZEIIE 0.0 
9 5 - 5 0 -  1 1 ,2-D ICHLOROBEWZENE 0.0 
1 0 6 - 4 6 - 7  1,C-DlCHLaROBENZfNE 7.2 
6 0 - 5 7 - 1  OIELDPIW 0.0 
8A-66 -2  OIETHYLPHTHALATE 0.0 
131-  11 -3 DIWETHYLPHTHACATE 0.0 
1 2 1 - 1 4 - 2  2,4 PlNlTROTOLUEWP 0.0 
6 0 6 - 2 0 - 6  2.6-O I N 1  lROTOLUEYE 0.0 
117-&-0 Dl-n-OCTYLPHTHAUTE 0.0 
1031-07 -8  ENDOSULFAN SULFATE 0.0 
2Ob-C1-0 FLUORAMTHEME 0.0 
86-73-7 FLWREWE 0.0 
7 6 - 4 6 - 8  HEPTACBLOR 0.0 
1024  - 5 7 - 3  HEPTACHLOR EPOXIDE 0.0 
116-74-  1 HEXACHLOROBEIYZENE 0.0 
8 7 - 6 8 - 3  HEXACHLORO~UTAD~ENE 0.0 
6 7 - 7 2 -  1 HEXACHLORMTHANE 0.0 
793-39-5 I MDENO( 1.2.3-cd)PYRENE 0.0 
78-59 -  1 I SOPHORWE 0.0 
0 1 - 2 0 - 3  NAPHTHALENE 2.2 
8-95-3 W 1 TROBENZENE 0.0 

d 5 - 0 1 - 8  PHENANTHRENE 0.0 
I n - 0 0 - 0  PYREWE 0 - 0  
120-a-1 l 8 2 , 4 - T R I C H L O l l ~ N z E W E  0.0 

U S  No. PARMETER .*..*.. *.*.*-.-. 

12674-11 -2  PCB-I016 
I ~ ~ D L - Z B - ~  ~ c a - t z z r  
11141-16-5 PCB-1232 
53469-21 -9 PCB.1242 
12672-29-6 PCB-1248 
11097-69-  t PCB-1254 
11096-82-5 PCB-1260 

CAS No. 
.A**..- 

59-50 -7  
9 5 - 5 7 - 8  
120-83 -2  
105-67 -9  
5 1  - 2 8 - 5  
5 3 4 - 5 2 - 1  
BB-75-5 
1 0 0 - 0 2 - 7  
87-86-5 
109-95 - 2 
88-06- 2 

ACID EXTRACTABLES 

PARAMETER 

1- CHLORO-3-ME THY LPHEUOL 
2-CHLOROPHEUOL 
2, L - 0  f CHLOAOOHENOL 
2,C-DINETMYLPHENOL 
2,4-DINITROPHENOL 
2-METHYL-1,6-D111TROPHENOL 
2-NITROPHENIK 
A-NITROPHENOL 
PENT ACHtOllWHENOL 
PHENOL 
2,4,6-TRICHLOROPHEMOL 

SONCENTRAT 1 ON 
(u9/\) .-.-----*---- 
BCIDL'= 
BrnL*. 
BrnL9* 
BIQL** 
BIDL*+ 
W L * .  
%rnL'* 

U S  No. PARNETER 
* * * * - - .  .------.. 
92-17.5 BENZIDINE 
319-66 -6  8%-alpla 
959-98-8 EMWSULFW I . 

33213-65.9 EWWSULFW I I 
72-20-0  ENDRIM 
77-47 -4  HE)(ACHLOROCYCLOPEUTMIEWE 
8 6 - 3 0 - 6  n-W1TR05001PnENYLN41NE 
6 2 - 7 5 - 6  n-MlTROSWlMETHYLACllNE 
91 -94 -1  3 ,3 -OICHLOl l~ENZ lD INE 

2 -WTHY LMAPMTHALEME 

r/&J 4g- 
LYL A. JOtlNSoN . emcsist 

- ~ 

Omd5 ACTUAL DETECTION L l R l T  = MET- DETECTION L I H l T  x D I L U I I O N  FACTOR 
0 - 5 0  ** BW)L - BELOW METHQ) OETECT~ON L l n I T  (A v a l u e  of 0.0 a ~ L I  
2.00 



hbaralorisa, Inc. FORT LAUOEROALE SAVANNAH 

CLIENT WESTINGHOUSE 
SAMPLE LOCATION CSY-fMW #4/NAVAL 
SAMPLE NUMBER 002-041591 
DATE RECEIVED 04/15/91 
DATE SAMPLED 04/12/91 
SAMPLE TYPE WATER 
SUBMITTER FEDEX 

DATE REPORTED: 04/18/91 
EPA: # FL095 

FL DRINKING WATER: # 86144 
FL ENVIRONMENTAL: # E86006 

GEORGIA: + 828 
SOUTH CAROLINA: 4 96015 

TEST RESULTS ____________-_-____----------------------------------------------- 
EPA 6 2 4  
EPA 625 
ARSENIC SM 304 
CADMIUM SM 300 SERIES 
CHROMIUM,T SM 300 SERIES 
COPPER SM 300 SERIES 
LEAD, T SM 300 SERIES 
MERCURY SM 300 SERIES 
SELENIUM SM 300 SERIES 
SILVER SM 300 SERIES 
ZINC SM 300 SERIES 
ANTIMONY SM 300 SERIES 
BERYLLIUM SM 300 SERIES 
NICKEL SM 300 SERIES 
THALLIUM SM 304 

POS 1 TIVE 
POS f TIVE 
<0.002 MG/L 
c0.001 MG/L 
~0.002 MG/L 
.020 MG/L 
~0.002 MG/L 
<O. 0002 MG/L 
.003 MG/L 
<0.002 MG/L 
.05 MG/L 
.003 MG/L 
<0.002 MG/L 
.05 MG/L 
C0.002 MG/L 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

DONALD S. MCCORQUODALE, JR. PH.D. 
MICROBIOLOGIST 



L~borrtorirs, Inc. FORT UUDERDALE SAVANNAH 

-CERTIFICATIONS- 
EPA: #FL095 

CLIENT: WESTINGHOUSE-ENVIRO. FL DRINKING WATER: 886144 
SAMPLE: 002-041591/ CSY-FMW #4 NAVAL BASE FL ENVIRONMENTAL: #E86006 

DATA FILE: >4 1506 : : D4 GA # 828 
DATE ANALYZED: 4/15/91 20:08 SC # 96015 

DILUTION FACTOR: .20000 

EPA METHOD 624 - PURGEABLE ORGANICS 

CAS No. 
------I 

71-43-2 
75-27-4 
75-25-2 
74-83-9 
56-23-5 
108-90-7 
75-00-3 
67-66-3 
74-87-3 
24-48-1 
,5-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
100-41-1 
75-09-2 
79-34-5 
127-18-4 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-01-4 

PARAMETER --------- 
CONCENTRATION 

(ug/l) 

* ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT x DILUTION FACTOR 
A value of 0.0 = BMDL (BELOW METHOD DETECTION LIMIT) 



Laboratories. Inc. FORT LAUDERDALE SAVANNAH 

CLIENT: WESTINGBOUSE EWIRO. -CERTIFICATIONS- 
SAMPLE: 002-041591/ CSY-FHU #4 NAVAL BASE EPA: BFL09f 

DATA FILE: >4B02A::D3 FL DRINKING: # 8 6 1 4 4  

DATE REPORTED: 4/16/91 13:55 FL ENVIRONMENTAL: #E86006 

DILUTION FACT: 1.00000 GA # 828 
SC # 96015 

EPA METHOD 625  
5 

BASE AND NEUTRALS EXTRAClAB&ES 
COWCENTRAT ION *HDL 

U S  No. PARAMETER 

ACENAPITHEME 
ACENAPHTHYLEWE 
ANTIRACEWE 
ALDR IN 
BENZO(a)AUTHRACENE 
BENZO(b)FLUORANTHENE 
BENZO( k )FLUORANT HEME 
BE)(tO(a)PYREIE 
BENZOCgh i IPERYLENE 
BUTYLBENZYLPHTHALATE 

3 1 9 - 8 5 - 7  BHC-beta 
3 1 9 - 8 6 - 8  HCH-del t r  
1 1 1 - 1 1 - 4  BIS(2-CHLOR0ETHYL)ETHER 
111-91 -1  BIS(2-CHLOII0ETHOXY)METHAME 
1 1 7 - 8 1 - 7  Dl(2-ETHYCHEXYL)PHTHALATE 
1 0 8 - 6 0 - 1  BIS(2-CHLORO1SOPROPYL)ETHE 
1 0 1 - 5 5 - 3  1-BROIQ)IPHEUYlETHER 
57-7&-9  CWLORDANE 
91 -58.7 2-CHLOROWAPHTHALENE 
m 0 5 - 7 2 - 3  4-CHLaRmlPHENYLETHER 
2 1 8 - 0 1 - 9  CnRtSENE 
72-Sh-8  pJp'-ODD 
72-55-9 plp'-ODE 

. 50 -29 -3  plpl-DOT 
5 3 - 7 0 - 3  DIBENZO(ah)ANfWRACENE 
8r,-74-2 01-n-BUTYLPHTHALATE 
;11-73- 1 1.3-01 CHLORDBENZEIE 
- 5 0 - 1  1,2-01CHLORDBENZEME 
- - 4 6 - 7  I,&-DICHLOROBENZENE 

6 u . 5 7 - 1  DIELDRIN 
& - 6 6 - 2  DIETHYLPHTHAUTE 
1 3 1 - 1 1 - 3  OIMETHYLPHTHALATE 
121.14-2 2.h D I ~ t f R O T O L U f N E  
6 0 6 - 2 0 - 6  2,6-OIWI TROTOLUEME 
1 1 7 - 8 4 - 0  Dl -n-OCTYLPHTWUTE 
1 0 3 1 - 0 7 - 6  ENDOSUCFAN SULFATE 
2 0 6 - 4 4 - 0  FLUORANTHENE 
86-73-7 FLWRENE 
7 6 - 6 4 - 8  HEPTACHLOR 
1024-57 -3  HEPTACHLOR EPOXIDE 
1 l a - 7 L -  1 HEXACHLOROBENZENE 
8 7 - 6 8 - 3  HEXACHLOROBUT AD IENE 
67- R- 1 HEWCHLOROETWNE 
193-39 -5  INDEMO( 1,t.S-cd)PYRENE 
78-59 -  1 l WlMROWE 
91-20-3 HAPHTHALENE 
?8-95 -3  Y ITROBENZENE 

(Ugll) (wf t )  U S  No. PIRAWETEI 
_--- - . - - - - -* .  .---*. -...-.- --..--..* 

0.3 0 - s o  12671-1  1-2 PCB-1016 
0.0 0.50 11  104-28-2 PCB-1221 
3.0 l a o 0  11141-16-5 PCB.1232 
0.0 0 . n  53469-21 -9  PCB- 1242  
0.0 1 - 0 0  12672-29 -6  PCB-1248 
0.0 I-25 11097-b9 -1  PCB-12% 
0.0 1-25 11096-82 -5  PCB-1260 
0.0 2.00 

POLYCHLORINATED BIPHEDYLS 

CONCENTRATIOD *no1 

CAS No. 
.A*.--- 

5 9 - 5 0 - 7  
95-57.8 
120-83.2 
105-67 -9  
5 1 - 2 8 - 5  
5%-52- 1 
1 - 5 - 5  
1 0 0 - 0 2 - 7  
87-86-5 
109-95 -2  
88- 06- 2 

ACID EXTRACTABLES 

PARAMETER 

4-CHLORO-3-HETHYLPHEWL 
2-CHLOROPHENOL 
2,C-OICHLDROPHEROL 
2 ,c-DIMETHYLPHEMOL 
2.4-OINlTROPHENOL 
2-HETHYL-4,6-DlNITltOPHEMOl 
2-IITROPHENOL 
6-NITROPHENOL 
PENTACHCOROPHEDOL 
PHENOL 
2,C16-TRICHLOROPHEWOL 

CONCENTRAT ION *fIOL 

ADOITlONAt EXTRACTABLE5 
COWCENTRATION 

CAS No. PARMETER 
**a*-.- - - - - - - - - -  
92-87.5 REMZIDINE 
3 1 9 - 8 4 - 6  BHC-alpha 
9 5 9 - 9 8 - 8  EWDONLFIN I 

33213-65 -9  EllDOSULFAN I I 
72-20-0 ENDRIN 
7 7 - 4 7 - 4  HEXACHLOU~CY CLOPENTAD I ENE 
8 6 - 3 0 4  n -N ITROS~IPUENYLAHINE 
6 2 - 7 S - 6  n-NITROSQlIMETHYLAMINE 
9 1 - 9 4 - 1  3.3-DlCHLDROBENZlDlNE 

2-IETUILNAPHTHALENE . 

A~CTUAL DETECTIOW LIMY = n E T H m  OETECT:ON L I n l T  x DILUTIOW FACTW 
" B W L  - B E L W  METHQl DETECTION L I M I T  (A va lu t  of 0.0 BCIDL) 



CLIENT 
SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

laboratonst, Inc. FORT LAUDERDALE SAVANNAH 

WESTINGHOUS E 
CSY-FEIW #3/NAVAL 
003-041591 
04/15/91 
04/12/91 
WATER 
FEDEX 

DATE REPORTED: 04/18/91 
EPA: % FL095 

FL DRINKING WATER: # 86144 
FL ENVIRONMENTAL: # E86006 

GEORGIA: # 828 
SOUTH CAROLINA: ; 96015 

TEST RESULTS -__--__--__--_---__----------------------------------------------- 
EPA 624 
EPA 625 
ARSENIC SM 304 
CADMIUM SM 300 SERIES 
CHROMIUM,T SM 300 SERIES 
COPPER S M  300 SERIES 
LEAD, T S M  300 SERIES 
MERCURY S M  300 SERIES 
SELENIUM SM 300 SERIES 
SILVER S M  300 SERIES 
Z I N C  S M  300 SERIES 
ANTIMONY S M  300 SERIES 
BERYLLIUM S M  300 SERIES 
NICKEL S M  300 SERIES 
THALLIUM SM 304 

POSITIVE 
NEGATIVE 
~ 0 . 0 0 2  MG/L 
<0.001 MG/L 
<0.002 MG/L 
.020 MG/L 
<0.002 MG/L 
<0.0002 MG/L 
<0.002 MG/L 
<0.002 MG/L 
.06  MG/L 
~ 0 . 0 0 2  MG/L 
<0.002 MG/L 
.04 MG/L 
x0.002 MG/L 

I F  YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

Ado&- 
DONALD S. MCCORQUODALE, J R .  PH.D. 
MICROBIOLOGIST 



Laboratories. Inc. FORT UUDERDALE SAVANNAH 

-CERTIFICATIONS- 
EPA: /FL095 

CLIENT: WESTINGHOUSE-ENVIRO. FL DRINKING WATER: #86144  
SAMPLE: 003-041591/ CSY-FMW 6 3  NAVAL BASE FL ENVIRONMENTAL: #E86006 

DATA FILE: >41507::D4 GA # 828 
DATE ANALYZED: 4/15/91 20:08 SC # 96015 

DILUTION FACTOR: .20000 

EPA METHOD 624 - PURGEABLE ORGANICS 

CAS No. ------- PARAMETER --------- 
CONCENTRATION 

(ug/l) 

* ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT X DILUTION FACTOR 
A value of 0.0 = BMDL (BELOW METHOD DETECTION LIMIT) 



Laboratories, Inc. FORT UUDEClDALE * SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS- 
SAMPLE: 003-041591/ CsY-FMU #3  NAVAL BASE EPA: #FL095 

DATA FILE: >4B03A::D3 FL DRINXING: #86144  

DATE REPORTED: 4 / 1 6 / 9 1  15:32 FL ENVf RONMENTAL : #E8 6 0 0 6 

DILUTION FACT: 1.00000 GA # 828 
SC # 96015 

EPA 
BASEINEUTRALS AND ACIDS 

BASE AND NEUTRALS EXTRACTABLES 
CDWCENTRAT ION * m L  

CAS NO. PARMETER 
. - - - - * *  --l---l-. 

83-32 -9  ACENAPHTHEWE 
2 0 8 - 9 6 - 8  ACEWAPMTHYLEHE 
120-  1 2 - 7  ANTHRACENE 
3 0 9 - 0 0 - 2  A tDRlN  
5 6 - 5 5 - 3  BENZO(a)ANTHRACENE 
205-  9 9 - 2  BENZO( b) FLUORANTHEXE 
207-08 -9  BENZO(k)FLWRANTHE1IE 
5 0 - 3 2 - 8  BENZO(a)PYRENE 
191  - 2 4 - 2  BENZO(gh i VERY LENE 
85.68.7 BLITYLBENZYLPHT HALATE 
3 1 9 - 8 5 - 7  BHC-beta 
3 1 9 - 8 6 - 8  H C H - d e l t a  

7 1  - 4 4 - 4  8 1  S(2-CHLOROETHYL )ETHER 
I 1 - 9 1  - 1 BIS(2-CHLOROETHOXY )METHANE 

117-81  -7 D l  (2-ETHYLHEXI1)PHTHALATE 
108-60 -1  BIS(2 -CHL~OISWROPYLIETHE 
101-55 -3  .C-BROnaoIPHENYLETUER 
5 7 - 7 1 - 9  CHLOnDANE 
9 1 - 5 8 - 7  2-CHLORONAPHTHALENE 
7005-72 -3  4-CHt0RQ)IPHEWYLETHER 
2 1 8 - 0 1 - 9  CHRYSENE 
72-5C-8 p'p' -DO0 
7 2 - 5 5 - 9  p'p' -DOE 
50-29-3 papg -001 
5 3 - 7 0 - 3  DlBEN20[ah)ANTURACENE 
84.7L-2 D1.n-BUTYLPHTHALATE 
5 4 1  - f3- 1 1,3-D ICHCOROBENZENE 
9 5 - 5 0 - 1  1,2-D ICHLORDBENZEWE 
1 0 6 - 1 6 - 7  1.4-OICHLOR~EN2ENE 
6 0 - 5 7 - 1  DIELDRIN 
8 1 - 6 6 - 2  OIETHYLPHTHALATE 
151-11 -3  DlMETtlYLPHTHALATE 
1 2 1 - 1 4 - 2  2,4 DIWITROTOLUEME 
606.20 -6 2.6-0 I N  I TROTOLUEIE 
1 1 7 - 8 4 - 0  D I - ~ - ~ C T Y L P H T ~ A U I E  
1031  - 0 7 - 8  ENOOSULFAN SULFATE 
206-LC-0  FLWRAYTHENE 
&-73-7 FLWRENE 
76-CC-8 HEPTACHLOR 
1 0 2 4 - 5 7 - 3  HEPTACHLOR EPOXIOE 
1 7 8 - 7 4 - 1  REXACHLOltOBENZENE 
87-68-3 WEXACHLORDBUTIDIENE 
6 7 - 7 2 - 1  HEWACHCOROETHAYE 
1 9 3 - 3 9 - 5  ~ N D E I I O ( ~ , ~ . ~ - ~ ~ ) P Y R E N E  
78-59 -  1 I SOPUORmL 
' - 2 0 - 3  NAPIITHALENE 
1-95-3 N I  TRWEHZEllE 

4 5 - 0 1 - 8  PHENAII'IMRENE 
129-00-0 PYRENE 
120-82 -1  1,2,l-TRICHLORWENZENE 

POLTCHLOR I MATED BIPHENYLS 

CONCENTRATION *nDL 
C I S  lo.  PARANTER .*---.--. 
12674-1  1-2 PCB-1016 
11104-28 -2  P a - 1 2 2 1  
11141-16 -5  P C B - 1 8 2  
5 3 4 6 9 - 2 1 - 9  PCB-I242 
12672-29 -6  PCB.12U 
11097-69-  1 PCB-12% 
11096-82-5 PCB-1260 

AClO EXTRACTABLES 

U S  Mo. PARAMETER 
a&--*-. ----..*-- 

59-50.? C-CRLORO-3-METHYLPHENOL 
95-57-8 2-CHLQWHEMOl 
120  - 83 - 2  2,4-0 1 CHLQWHENOL 
105-67-9 2,4-Dl)tETHYLPHEWl 
51-28-5 2.5-DlUlTR00UENOL 
S U - 5 2 4  2-METHYL-4,6-0 IWITROPHENOL 
88.75-5 2-NITROPHENOL 
1 0 0 - 0 2 - 7  & -MI  tROPHEWO1 
87-86-5 PEMTACNLOROPHEWOL 
109-95-2 P n E m  

. 88-06- 2 2, C ,6-TRICHLOROPHENOL 

AOOITfOl(A1 EXTRACTABLES 
CONCENTRATIW 

CAS No. PARAMETER tU9/1) -.----- .-.*----. - * - - . - - - - - - - -  

92-87-5 BENZlO INE 0.0 
3 1 9 - 8 4 - 6  B H C - r l p h r  0.0 
9 5 9 - 9 8 - 8  EWDOSULFAM I 0.0 

33213-65 -9  EN004ULFAN I I 0.0 
7 2 - 2 0 - 8  ENDRID 0.0 
7 7 - 6 7 - 4  HEXACML~OCYCLOPENTAD 1 EN€ 0.0 
8 6 - 3 0 - 6  n-NlTRDS[IDlPHENYLM1WE 0 .0 
6 2 - 7 5 - 6  n -~ lTROSQI lMETHYLMlNE 0.0 
91-94-1 3,J-DfCtlL[lilOBENZlDIWE 0.0 

2-WETHYLlAPHT HALENE 0.0 



Laborrtorirs, Inc. FORT UUDERDALE + SAVANNAH 

CLIENT WESTINGHOUSE DATE REPORTED: 04 /18 /91  
SAMPLE LOCATION CSY-FMW #l/NAVAL EPA: # FL095 
SAMPLENUMBER 004-041591  . FL DRINKING WATER: $ 8 6 1 4 4  
DATE RECEIVED 0 4 / 1 5 / 9 1  FL ENVIRONMENTAL: # E86006 
DATE SAMPLED 04 /12 /91  GEORGIA: # 828 
SAMPLE TYPE WATER SOUTH CAROLINA: i 9 6 0 1 5  
SUBMITTER FEDEX 

TEST ~- -- - RESULTS .................................................................. 
EPA 624 POSITIVE 
EPA 6 2 5  POSITIVE 
ARSENIC SM 3 0 4  < 0 * 0 0 2  MG/L 
CADMIUM S M 3 0 0 S E R I E S  < 0 . 0 0 1  MG/L 
CHROMIUM,T SM 3 0 0  SERIES ~ 0 . 0 0 2  MG/L 
COPPER SM 3 0 0  SERIES . 0 4 0  MG/L 
LEAD, T SH 3 0 0  SERIES 4 ~ 0 . 0 0 2  MG/L 
MERCURY SM 3 0 0  SERIES < 0 . 0 0 0 2  MG/L 
SELENIUM SM 3 0 0  SERIES < 0 , 0 0 2  MG/L 
SILVER SM 3 0 0  SERIES ~ 0 . 0 0 2  MG/L 
ZINC SM 3 0 0  SERIES . 0 6  MG/L 
ANTIMONY SM 3 0 0  SERIES . 0 0 3  MG/L 
SWYLLIUM SM 3 0 0  SERIES < 0 . 0 0 2  MG/L 
I CKEL SM 3 0 0  SERIES - 0 4  MG/L 

THALLIUM SM 3 0 4  ~ 0 . 0 0 2  MG/L 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

DONALD S. MCCORQUODALE, JR. PH.D. 
MICROBIOfjOGIST 



Labaratones, Inc. FORT LAUDERDME SAVANNAH 

EPA: PFLO9S 
CLIENT: WESTINGHOUSE-EWIRO. FL DRINKING WATER: 886144 
SAPIPLE: 004-0415911 CSY-FMW #l NAVAL BASE FL ENVIRONMENTAL: BE86006 

DATA FILE: >41508 : : D4 GA # 828 
DATE ANALYZED: 4/15/91 20:08 SC rf.96015 

DILUTION FACTOR: .20000 

EPA METHOD 624 - PURGEABLE ORGANICS 

CAS No. ------- 

* ACTUAL 
A value 

PARAMETER --------- 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
0-DICHLOROBENZENE 
m-DICHLOROBENZENE 
-DICHLOROBENZENE ?, 1-DICHLOROETHANE 

1,2 -DICHLOROETHANE 
1,l-DIcHLOROETHENE 
trans 1 2-DICHLOROETHENE 
1,2 - ~ f  C~LOROPROPANE 
cls,l,3-DICHLOROPROPmE 
trans 1,3-DICHLOROPROPENE 
ETHYL~ENZENE 
DICHLOROMETHANE 
1 1 2 2-TETRACHLOROETHANE 
T~T~A~HLOROETHENE 
TOLUENE 
1 , 1 , ~-TRIcHLOROE~WWE 
1 1 2-TRICHLOROETHANE 
T~~I~HLOROETHENE 
VINYL CHLORIDE 

DETECTION LIMIT = METHOD DETECTION 
of 0.0 = BMDL (BELOW METHOD DETECT1 

CONCENTRATION 
(ug/l) ------------- 
1.9 
0.0 
0.0 
0.0 
0.0 
1.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

- 3  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 

LIMIT x DILUTION FA 
:ON LIMIT) 



Laboratot~es. Inc. FORT UUDERDALE • SAVANNAH 

CLIENT: WESTINGHOUSE ENVIROo -CERTIFICATIONS- 
SAMPLE: 004-041591/ CSY-FMW #1 NAVAL BASE EPA: #FL095 

DATA FILE: >4BOIA::D3 FL DRINKING: #86144 
DATE REPORTED: 4 / 1 6 / 9 1  17:07 FL ELJVIRONMENTAL: #E86006 
DILUTION FACT: 1.00000 GA # 828 

SC # 96015 
EPA METHOD 625 

BASE/NEUTRALS AND ACIDS 

PO~YCHLORIMATED BIPHENYLS 
BASE AND NEUTRALS EXTRACTABLES 

CWCEWTRATtON *mL CONCEMTRATION 'MDL 
C I S  Yo. PARAHETER (uo /~ )  (W/L) CAS No. PARAMETER ( ~ 9 / \ )  (uq/L 1 - - - - - - - - - - - - -  -----a .------ .-.---*-- -.-*-*- --.*----- - - - - . - * - - - - * -  - a m - - -  

83-32-9 ACENAPHT1IENE 0.0 O.50 12674-1 1-2 PCB-1016 BWDL*' 30.0 
201-96-8 ACEWAPHTHYLENE 0.0 0.50 1 3 1 ~ - 2 8 - 2  PCB-rt t i  BMOL** 30.0 
120-12.7 AYTHRACEME 1.1 1-00 11141.16-5 PCB-1232 BWL** 30.0 
309-00- 2 ALDR 1 N 0.0 Om73 5 3 4 6 9 - ~ 1 - 9 ~ ~ ~ - 1 2 6 2  BHDL*. 30.0 
56-55-3 BENZOC .)ANT HRACENE 0.0 1 -00 12672-29-6 PCB-1268 BnDLS* 30.0 
205- 99-2 BENZO(b)FLUOAANTHENE 0.0 1.25 11097-69-1 PCB-1254 BHDLS* 30.0 
207-08.9 BENZO(k)FLWRANTHEWE 0.0 1-25 11096-82-5 PCB-1260 BHDL*. 30.0 
50-52-8 BENZO[alPYRENE 0 .O 2.00 
191-X-2 BENZO(ghi)PERYLENE 0.0 2.50 ACID EXTRACIABLES 
85-M-7 BUTYLIEN2YLPHTHALATE 0.0 0.86 COWCENTRATlW *IQL 
319-85-7 BHC-beta 0.0 0.50 U S N O .  PARMTER (u0/1) ( W / l )  
319-86-a HCW-delta 0.0 3.6 -1 ---.- -----  .... .--.----.---- - - 
'11-CL-4 81S(2-CHLOROETHYL)ETHER -r 0.0 0.15 59-50-7 4-CHLORO-3-MTHYLPHEWOL 7 0.0 - 

11-91 -1  BIS(2-CHLOROET Y )METHANE 0.0 0 - t5  95 -57-11 2-CHLDROPHEWOL 0.0 1 
4 17-81-7 Dl  (2-ET)IILHEXYL)PHTIACATE 0.0 1-00 120-83-2 2,4-Dl CHLOROPHEUOL 0.0 1 .SO 
108-60-1 BIS(2-CHLOROISOPROPYL )ETHE 0.0 0-85 105-67-9 2,C-0113ETHTLPHEMOL 0.0 2.50 
101 -55-3 1-BRO(OO1PHENYLETHER 0.0 1-00 51-24-5 2,4-OINlTRDPHENOL 0.0 40.0 
57.74-9 CHLORDANE 0.0 I -00  53L-52-1 2-~ETWYl-4,b-DllfTRaP~EMOL 0.0 20.0 
91-58-7 2-CHLORONAPHTHALEWE 0.0 O-55 88- 7f - 5 2-N 1 TROPHENOL 0.0 3.00 
7005-72-3 4-CHLOROoIPHENYtET HER 0.0 I w o o  100-02- 7 4-UlTRaPHEUOL 0.0 2.50 
218-01-9 CHRYSENE 0.0 1-50 87-&- 5 PENTACHLDROPHEUOL 0.0 2 . 5  
n-54-8 p1 p1 -000 0.0 I 109-95 -2 PHENOL 0.0 o .so 
12-55-9 p'pl -DOE 0 .o 1-00 86-06-2 2,4,6-TRfCHLOAOPHENot 0 .o 1 .DO 
5 0 - 8 - 3  plpl -DOT 0.0 1.00 
53-70-3 DIBEWZO(rh)rNTHRACEME 0.0 5.7 AODlfIOWAL EXTRACTABLES 
t%-74-2 01 -n-WTYLPWTHALATE 0.0 1 .Do tOMCEN?RAtlOU *10L 
541-n-  I 1,3-OlCHLOROBENZENE 0.0 O-S0  fAS lo.  PARAWETER ( w / L )  (w/ 1 ) 
95-50- 1 1,2-DICHLOROBEUZENE 0.0 0.50 ......, .- - - - - - - - - - - a * -  - - - a - s  

106-L6-7 1.4-DtCHtOROBENZE~E 0.0 0.75 92-87-5 BEMZtOlME 0.0 40.0 
60-57- 1 D 1 ELDR 1 N 0.0 1-2f 319-84-6 BHC-lipha 0.0 1.00 
u-66-2 OlETHYLPHTHALhTE 0.0 O - 5  959-98-1 ENOOSULFAW 1 0.0 10.0 
131-1 1-3 D [MET HYLPHTHALATE 0.0 o w B  33213-65-9 ENDOWLFAN I I 0.0 10.0 
121-14-2 2,4 DlNfllOTOLUENE 0.0 2-50 72-20-6 ENDRlN 0.0 1.25 
606-20-6 2,6-OIWf TROTOLIJENE 0.0 2-75 77-47-4 HEXACHl~OCYCLOPENTAD1ENE 0.0 2-50 
117-84-0 Dl-n-OCTYLPHTHALATE 0.0 1-00 $6-30-6 n-WITROSQ11PWENYtMlWE 0.0 1-50 
1031 -07-8 ENDOSULFAN W ~ ~ A T E  0.0 5-00 62-75-6 n-Y1TIIOSmlHETUYLAnlNE 0.0 10.0 
2 ~ - 4 4 - 0  FLWRANTHEWE 0.0 1-00 91-94-1 3.3~0ICHLOROBENZtOINE 0.0 20.0 
84-73-7 FLU~RENE 0.0 0.5 
76-44-8 HEPTACHLOR 0.0 
7026 - 57.3 NEPTACHLaR EPOXIDE 0.0 
118- 71-1 HEXACHLORDBEN Z ENE 0.0 
87-611-3 HEXAClLOROBUTAOfENE 0.0 
67-72- r HEXACHLOR~ETHAHE 0.0 
193-39-5 INDEMO( f,2,3-cd)PYREHE 0.0 
78- 59- 1 I SOPrnONE 0.0 

-20-3 NAPHTHALENE 
0-85 ACTUAL DETECTtOW LIMIT nETttQ, DETECTSOW LlMIT x DlLUtIOW FACTr 

0.0 0-50 ** B ~ O L  - ~ELOU ~ I W D  DETECTION LIMIT ( A  value of 0.0 = BCDL) 
95-3 NITRWENZEWE 0.0 2.00 

0s-01-8 PHEwT WRENE 1.1 1-00 
129-00-0 PYRENE 0.0 1.00 
120-82-1 ~,~.L-TRICHL~R~BENZEWE 0.0 1-00 



APPENDIX J 

CAUSTIC POND - ANALYTICAL DATA 
(Source: Reference 12) 



GENERrrL ENGINEERING. LABORA rORlES 
1 -.. . I 

Full Service Chemical Testing ondAao!ysis 
4 \ 

Office G Lab. 
1 3 1 3 Ashley River Road 
Charleston. S.C. 
Phone (803) 556-81 7 1 

Moiling Address 
P . 0 .  Box 307 1 2 

Analysis Sheet 

Analysis of Monitorinp Wells 
(July 28, 9181) 

Clienr Geraghty B Miller, I n c .  
P.O. Box 271173 . 
Tampa, Florida 33688 - - 

ph 6.5 6 . 3  6 -75 
3100 7400 

7 3 
Conductivity, AIT~IHOS/C:~ 1970 2700 
Calcium, rngh 250 490 192 101 
Chloride, m p  670 1340 
Sulfate, rn. L 

423 
116 

823 
279 552 124 

Dore A u y s t  4, 1981 
P.O. NO. 

Requerced by Mr. Phil C iaravella 

George C . Greene , PhD J 

C-1 - 



APPENDIX K 

CEEMICAL DISPOSAL AREA - ANALYTICAL DATA 

(Source: Reference 12) 
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Well Number 

CD- 1 

CD- 2 

CD- 3 

CD-4 

CD- 5 

pH .WASURENEllTS OF WATER SAMPLES 
COLLECTED FROM MONITOR WEUS 

AT THE CHENfCAL-DISPOSAL AREA' 

Measured at t h e  t i m e  of sample co l l ec t ion .  



ENERGY RESOURCES CO. f N C .  

INORGANIC CHEMISTRY LABORATORY 

- Report of Chemical ~ n a l y s e s  - 
C l i e n t :  Geraghty & Miller 

Charleston, S.C. 

C1 
ERCO ID cl ient ID Concentration (gm/l) 

Sample Rcvd .  7/30/8 1 
Date Completed 8 /25 /81  - 
Date of this r p t .  5/4 /82  

Checked by 
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ENERGY RESOURCES CO.,INC. 
SUI.L'4ARY OF BASE/NEUTRAL PRIORITY POLLUTANTS 

CLIENT : !:f!raghty b M i  11 er 

CLIENT 1 . D . :  CD 1 
DATE SAMPLE RECEIVED: 2/ 12182 

ERCO I . D . :  13-1239 
DATE SWLPLE COMPLETED : 2/28/82 



ENERGY RESOURCES CO. ,INC. 
SUI.L'.IARY OF BASE/MEUTRAL P R I O R 1  TY POLLUTL'ITS 

CLIENT : Geraohty & Miller 

CLIENT I . D . :  LD 2 DATE SAMPLE RECEIVED: 

ERCO I . D . :  13-1240 DATE SLSIPLE COMPLETED : 7/7R /R9 1 

- 3 acenaphthene ND 68B di-n-butyl  phthalate  ? 

~d benzidine ND 6 9 8  di-n-octyl  phthalate 1 

' 3  1,2,4-trichlorobenzene ND 708 d i e t h y l  phthalate 1 

: 3 hexachlorobenzene ND 71B aimethyl phthalate 1 

1 ?B hexachloroethane ND 72B benzo (al'anthracene E 

3B bis (2-chloroethvl)  ether  ND 73B benzo ('a) pyrene - 1 

2 0 0  2-chloronaphthalene 
I - ND 743' 3,4-benzof luoranthene 1 

. i ' ~  1,2-dichlorobenzene ND 7SB benzo (k) f luoranthene E 

28B 3,3-dichlorobenzidine ND 78B anthracene E. 

: jB 2,4-dinitrotoluene . -  ND 798 benzoq(qhil perylene E 
36B 2,6-dinitrotoluene ND 80B fluorene E 

'B I,2-dipheriylhydrazine ND 81B phenanthrene E; 

3 f luoran thene  ND 82B dibenzo (a ,h) anthracene b 

-' 3B 4-chlorophenyl phenyl ether ND 8 3 8  indeno (l,2,3-cdl~rene E' 

-.i~ 4-brotnophenyl phenyl ether ND 8 4 8  pyrene E 

4 2 %  bis (2-chloroisepropyl) ether ND 129B 2,3,7,8-tetrachlorodibenzo- 

IB bis (2-chloroethoxy) methane ND p-d iox in  N 

52B hexachlorobutadienc ND 

- IB hexachlorocyclopentadiene - ND ND = Not Detected 
5 4 8  isophorone ND NA = N o t  Applicable 
jB naphthalene ND * = 1-9 uq/l 

56B n i t r o b e n z e n e  ND Reported by : 
- 

' 9  N-nitrosodimethylamine ND Checked by: 

N-nitrasodiphcnylamine ND - I 
IB N-nitrosodi-n-propylamina ND 

368 bis (2-ethylhcxyl) phtha la t e  34 

? B  b u t y l  benzyl  phthalate NO 



ENERGY .RESOURCES CO. , INC. 
SUI-C-IARY OF BASE/NEUTRAL P R I O R I T Y  POLLUTANTS 

I ENT : Geraghty & M i  1 ler  

IENT I . D .  : CD 3 DATE SAMPLE RECEIVED : 2/12/82 

3 0  I . D . :  13-1241 
' DATE SAFlPLE COMPLETED : 2/28/82 

'naphthene ND 

lzidine ND 

! , 4 -  trichlorobenzene ND 

:achlorobenzene rND 

: achloroe thane ND 

; (2-chloroethyl) ether ND 

hloronaphthalene - ND 
-~ichlorobenzene ND 

hlorobenzene ND 

hlorobenzene ND 
-dichlorobenzidine ND 

-dinitrotoluene ND 

- d i n i  trotoluene ND 

-dipheny lhydrazine ' ND 

~ r a n t h e n e  ND 

nlorophenyl phenyl ether ND 

romophenyl phenyl ether ND 

(2-chloroisopropyl) ether ND 

(2-chloroethoxy) methane ND 

3chlorobutadiene ND 

~chlorocyclopentadiene - ND 
:horone ND 

~thalene 

, 688  di-n-butyl phthalate * 
. . 

, 698 di-n-octyl phthalate ND 

, 7 0 ~  diethyl' phthalate 

,713 dimethyl' phthalate * . . 
72B benzo (a) an'thracene ND 

73B behzo (a) pyrene ND 

743' 3',4-b'enzo'f lboranthene ND 

75B' benzo (k) f luoranthen~ ND 

768 chrysene ND 

773 acenaphthyf'ene. ND 

78B anthracene' - ND 

79B benzo(qhi1 perylene ND 

80B fluorene ND 

8 1B phenan threne ND 

8 2B dibenzo (a, h) anthracene ND 

8 3 3  indeno(l',2,3-cd)pyrene ND 

84B py rene . . ND 

1298 2,3,7,8-tetrachlorodibenzo- 

p-dioxin ND 

ND = Not Detected 

NA = Not Applicable 

-obenz ene  ND ~ e p o r t e d  by: fl1P1 
odimethylamine ND checked by : c, 2%- 

odiphenylamine ND 

trosodi-n-propylamine ND 

2-ethylhcxyl) phthalate * - 
1 bcnzyl phthalate ND 



ENERGY RESOURCES CO. , INC. 
SUbCqWRY OF BASE/NEUTRAL PRIORITY POLLUTANTS 

CLIENT: Geraahtv & Filler 

CLIENT 1 . D . :  C D 4  DATE SMLPLE RECEIVED : 2/12/82 

ERCO 1 . D . :  13- 1242  DATE SAMPLE COAWLETED : 2/28/82 

1B acena~nthene ND 68B di-n-butyl  phthalate 
. . 

3 benzidine ND 698 di-n-octvl  phthala te 1 

3 8  1 , 2 , 4 -  tricnlorobenzene ND 708 diethyl' ph-thalate l 

B hexachlorobenzene ND 71B dimethvl' phthalate 1 1  
12B ' hexachlbroethane'  ND 72B ' benzo (a) 'an'thracene 2 

I 88 bis (2-chloroethyl) ether ND 738' ' ben'zo ca) pyrene t 

20B 2-chloronaphthalene ND 7 43' 3', 4.-benzofluoranthene t 

SB 1,2-dichlorobenzene ND 7 5B' ' benzo (k) f luoranthene 1 

~ 6 8  1,3-dichlorobenzene ND 76B cki-ysene E 

1,4-dichlorobenzene ND 7 7'6 'z~~k-nr'pts.t~j.f.en e' 

3,3-dichlorobenzidine ND 78B anthracene L 

7 5 8  2,4-dinitrotoluene ND 79B benZ0 (qhi) perylene h 

6B 2,6-dinitsotoluene ND 80B f l u o r e n e  P 

37B 1,2-dishenylhydrazine ND 813 phenanthrene r 
9B fluoranthene ND 8 2B dibenzo  (a, h) anthracene 1 

40B 4-chlorophenyl pheny1 ether ND 838 indeno (l,2,3-cd) pyrene 1 

1~ 4-bromophenyl phenyl ether ND 8 4 8  pyrene P 
42B b i s  (2-chloro isopropyl )  e the r  ND 129B 2,3,7,8-tetrachlorodibenzo- 

3 8  bis (2-chloroethoxy) methane ND p-dioxin P 

52B :-.axachlorobutadiene ND 

3 B  hexachlorocyclopentadiene - ND ND = N o t  Detected 
3 4 ~  isophorone ND NA = N o t  A p p l i c a b l e  

-SB naphthalene ND * = 1-9 ug/ l  

>6B n i t r o b e n z e n e  ND ~ e p o r t e d  by: &:#'IL 
'1B N-nitrosodimethylamine ND checked by: - 

N-nitrosodiphcnylmine ND 

N-nitrosodi-n-propylamine ND 

6 B  bis (2-cthylhcxyl) phtha la te  15 

6 7 B  b u t ~ l  bcnzyl ph. tha la te  ND 
D- 9 



ENERGY ESOURCES CO.  , INC. 
SUI*L'.QRY OF B A S E / N E U T W  PRIORITY POLLUTANTS 

TENT : Geraghty & Miller 

IENT I . D . :  co 5 DATE SAMPLE RECEIVED: 2/12/82 

20 1 . D . :  13- 1246 DATE SAMPLE. COIYPLETED : 2/28/82 

BAS E / N E U T ~  

m a ~ h t h e n e  ND 68B di-n-butyl  phthalate * 
12 i d i n e  ND L d i - n - o c t y l ~ ~  

! , 4 - t r i c h l o r o b e n z e n e  ND 70B 'di'ethyl- phthalat'e * 
t a ch lo robenzene  ND 71B dimethvl '  phthalate KD 

: ach l .o roe thane  ND 7 2B ben  20 (a ) 'an'thr'ac'en'e ND 

; ( 2 - c h l o r o e t h v l )  ether ND 73B ben'zo (a) pyren= ND 

: h l o r o n a p h t h a l e n e  ND 7 43' '3',4'-b'enzof luoranthene ND 
1-d ich lorobenzene  ND 75B' benzo ' (k)  f luoranthene ND 

hlorobenzene ND 76B c h r y s e n e  - ND 
h l o r o b e n z e n e  ND 773 scena~hth~f 'ene  ND 

- d i c h l o r o b e n z i d i n e  ND 7 8 8  anthracene ND 

- d i n i t r o t o l u e n e  ND 7 9 8  benzo (qh i )  perylene  ND 

- d i n i  t r o t o l u e n e  ND SOB f l u o x e n e  ND 

-dipheny l h y d r a z i n e  ND 81B p h e n a n t h r e n e  ND 

oranthene ND 82B dibenzo ( a ,  h) a n t h r a c e n e  ND 

hlorophenyl pnenyl  ether ND 8 3 8  indeno (l,2,3-cd) e y r e n e  ND 
romophenyl  phenyl  ether ND 84B pyrene ND 

( 2 - c h l o r o i s o p r o p y l )  ether ND 129B 2,3,7,8-tetrachlorodibenzo- 

(2 -ch lo roe thoxy)  methane ND p-dioxin ND 

a c h l o r o b u t a d i e n e  ND 

achlorocyclopentadiene ND ND = Not Detected 
~ h o r o n e  ND NA = Not A ~ p l i c a b l e  

~ t h a l e n e  ND * = 1 - 9 u g / l  
robenzene - NO Reportedby:  fJ  = f l ~ /  

odime thy l amine  ND Checked by: C' &A R- - 
od ipheny  l a m i n e  ND / 

- t rosodi -n-propyla rn ine  ND 

;2-cthylhexyl) p h t h a l a t e  - 
- - 

'1 b c n z y l  phthalate - ND 



GPPENDM L 

ENVIRONMENTAL INCIDENT REPORTS 

#87-99 AND #87-53-B PCB TRANSFORMER OIL SlPILL 



Prom: C d e  401.3 
To : F i l e  
V i a  : 

( 2 )  Code 46 

Sub;: EWIRONHEM'AL INCIDENT REPORT #$7-53-B 

Ref: ( a )  En\-jronmental Incident Report t e 7 - 5 3  dtd 25 JUn 87 
(b) Sgi13 Report prepared by AmarEgo d t d  I 2  Jain 67 
( c )  PHOHCON AmerEco Steve Busch/CNSYD (Code 461.3) 

Serah Morey of 7 Aug 87 

Encl: (11 PCB Manifest Number 10138 d t b  29  Jun 87 
( 2  1 Generel Engineering Laboratories an&: yt i ca l  dated 

1% Aug 87 

1. As shown in reference (a), twenty-tw drums were f i l l e d  w i t h  
PCB o i l  contaminated soi l  and aaphclt, swnplts taken as shown, 
cnd :he spill s i t e  was cwersd with  plastic sheeting by AmerEco 
eapioyets. halyt icc l  results from soil simples taken 
imcnedistely cfter this i n i t i a l  cleanup, t n d  erialytica: resuit6 

I !  fron: samples taken by AmexEco during sfce visit :5-17 June 
indicated thet additional cleanup was necessbry. (It i s  noted 
thet  the spill report, reference (bl , contains several 
discrepancies concerning circumstances of this s p i l l ) .  

2.  On 2 9  June AmrrEco arranged further cleanup and rcmwed 
45,600 lbs of so i l  from the spill s i t e ,  enclosure (1). AmerEcb 
took s w l e s ,  again splitting them wi th  CNSYD. The spill site 
wae again covered by AmerEco w layeeo  csing 12' 2 x 4 s  to form z 
peaked cover. Analytical results indicated need for additional 
cleanup at five sampling points. 

3 .  On 5 August AxnerEco removed additional scil from contaminated 
e m l i n g  points md resampled these areas, The s p i l l  site was 
recavered with plastic sheeting. Samples were again s p l i t  with 
CWS'YD. Anclytical resulrs from this cleanup, enclosure ( 2 ) ,  
indicate (10 ppm PCB at all points sampled. Per reference ( c ) ,  
analytical by AmerEeu indicate (11 ppm PCB as highes t  level 
found . 
4. No further cleanup required. Spill s i t e  to be restoxed by 
harEco. . . 

Copy to: 
4 6 1 -  3 ,  460 PP, PWD Cixc 



509 0 
Ser 461,221585 

!2 1 OCT 1w 

From: Code 461.23 
To r F i l e  
Vias 11) 

( 2 )  Code 46 

Subj : ENVIROWNTAL INCIDENT REPORT #87-88 

1 (1) Spill message report 
( 2 )  Map of s p i l l  site 
(31  General Engineering Laboratories lab analyeis 

1. Nature of incident: PCB transformer oil spill occurred when 
an insolatar rod was broken. 

2 .  Location of incident: Resource Recovery Facility, building 
1278 

3 .  When notified: Date: 14 Sep 87 Time: 0830 

4 .  Notified by: Mark Epstein, Code 462.2 

i 
5 .  Immediate action taken: Shop 07 personnel applied absorbent 

A to the s p i l l  area, which wae approximately 25 square feet. The 
transformer was partially drained off and the oil collected in 
three 55 gallon drums. The area was secured with  p las t i c  
covering and a boundry line, encloaure (11, The National 
Reeponse Center was notified by Sarah Morey and a o p i l l  meesage 
report was sent in accordance with CNSYDINST 5090.1 ,  enclosure 
1 On September 16 the spill site was excuvatad and the 
transformer was decontaminated by Shop 07 epill response team, 
Samples of the soil and wipes of the transformer and equipment 
used for cleanup were taken to General Engineering Laboratories 
fo r  PCB analysis. Location of samples and wipes taken are 
indicated on enclosure ( 2 ) .  

6. Follow-up act ion  taken or planned: The results  of the wipes 
taken from the transformer and cleanup equipment indicated PCB 
contamination above the EPA limit of 10 micrograms per 100 
centimeters squared, (10 ug/lOOcmf). These results are ehown an 
GEL Laboratory report eample ID numbers 147 and 148 enclosure 
( 3 ) .  Additional deconning of the transformer was completed 
September 2 1  and the results of the analysis indicated 
satisfactory limits. Sample fD numbers 153, 154 and 155 l ist  the 
satisfactory results encloaure ( 3 ) .  The final action planned is 
to dispose of PCB contaminated 
contractors and recover 

copy to: COMNAVBASE (Code N4). 457 .  460 DP'T PWD ~ i i c  
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j -  CHARLESTON NAVAL S H I P Y A R D  I 
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' *  COMDT COGARD WASHINGTON DC 
I 

I N F O  CNO WASHINGTON 

COflNAVFACCNGCOM ALEXANDRIA V 9  

COMNAVSEASYSCOR WASHINGTON D C  

€ P A - R E G I O N  I V  

NAVENENUSA PORT HUENEME C A  

UNCLAS/ /NOSOqOl /  

SUBJ: HAZARDOUS SUBSTANCE RELEASE REPORT I R E P O R T  SYMBOL OPNAV SU90-3) 

1 CNO FOR O P - 4 5  COHNAVFACENGCOM FOR 112  

GRT DTG RELEASE O C C U R R E D  L w a u z  SEP 47  + CHARLESTON NAVAL PHIPIARDI CHARLESTON. S C  

. L ( ,  BUILDING 12787 RESOURCE R E C O V E R Y  F A C I L I T Y  

5 .  RESOURCE RECOVERY FACILITY 

b. PCB TRANSFORMER- OUT OF S E R V I C E  

7 1  PCB D I E L E C T R I C  FLUID 

0 -  NONE 
5 I 

2 TO b GALLONS 
2 \ 
'-'!LO* A PALLET L O A D E D  ON A F O R K L I F T  WAS JAflfiED UP A G A I N S T  AN I N S U L A T O R .  
'. t 

'; 'AS A-RESULT OF T H I S  INCIDENT THE SEAL AROUND THE-,JNJgt.4JOR-.fiK CRACKED 
''1;'; ' . 

IS. SCHAFER- ENGINEERING TECHNICIAN: 400/401 I Y ~ D  14b0 DF 1 PWD 1 CIRC ~ P X P  1 
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I 

;CAUSING THE D I E L E C T R I C  FLUID TO SPILL O U T *  
I 
I L L .  THC D I E L E C T R I C  FLUID SPILLED I N T O  A D R I P  PAN AND ONTO THE ASPHALT 1 

d 

:COVERING A N  AREA APPROXIflATELY 2 5  SQUARE FEET- THE SPILL WAS CON- i 
I 

TAINEb AND NO POTENTIAL DANGER OR DAnAGE TO THE SMHEDIATE AREA AND THE 

SURROUNDING ENVIRONMENT OCCURRED. 

2 2 .  TELEPHONIC NOTIF ICATIONS TO NRC, SCDHEC? COAST G U A R D  WERE f l A D E .  

NO ASSISTANCE REQUIRED* 

L3. SPILL WAS CONTAXNED 8Y DRIP-PAN AND ABSORBENT* PUBLIC WORKS 

DEPARTMENT PERSONNEL CARRIED OUT CONTAINMENT A C T I O N S .  

Iaq- CLEAN-UP ACTIONS WERE CARRIED OUT O N - S I T E -  TRANSFORflER WAS 

DECONTAMINATED AND THE AREA WILL BE E X C A V A T E D .  THE EXCAVATED ASPHALT 

D CONTAMINATED ABSORBENT WILL BE S H I P P E D  B Y  D R f l O  TO A PCB DISPOSAL Y, 
L * T E  

IS* CONTACT FOR ADDIT IONAL INFORMATION JOHN SNEED OR ALAN SHOULTZ? 

AUTOVON 5b3-S517. 





-- -- 

~ n g i n d n n  Consulting 

GENERAL ENGTNEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 
C hjrlrxtun, S.C. 29407 Charleston, S.C. 29417 

"hemica1 Analysis a- 
- 

~aborr tory  Certification Number 10120 

CLi ENT: CHARLEST34 tJCIVAL SHIPYARD 
BLDG.12, CODE 460 DATE€ 09/21/87 
CWRLESTON 8 6C 29408 

CONTACT; H R .  SCOTT SCMFER 

CCtFC: N U W P C B f  PAOE NO.: 1 
-"----------------l--------"------------"------"------------------"------------- 

6WPLEtO : #I40 W141 1142 

LAB I D  : 87090835 87090036 87090837 
PARMET ER DATE RECEIVED: 09/17/07 09/17/87 09/17/87 
---------"-----------------"-----------d---------------------F-------"--"------- 

AROCLOR 1016 
ARDCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 * , ::::k:: :::; 
EXTRACT 1 ON & C WCENTRAT I ON 

(30 pprn <50 ppm {SO pprn 
(50 ppm (50 ppm (50 pprn 
(50 ppm {Jb pprn (90 ppn 
(50 ppm (50 ppm (50 ppm 
(SO ppm (50 pprn (50 ppm 
(50 ppm (50 ppm (50 ppm 
(50 ppm (50 ppm (50 pprn 
(50 pprn (50 pprn (50 ppm 
YES YES Y E S  



- -  

GENERAL ENGINEERING LABORATORIES 
1313 Ashley Rivct Road P.O. Box 307 12 
Charleston, S .C. 29407 Charleston, S.C. 294 17 

Tnpinccring Consulling Phone (803) 556-8 17 1 
emical Analysis 

La oratory Certtltcation Number 10120 a 
CLlENIt  CHARLESTON NAVAL SHIPYARD 

BLD0.12, CODE 460 DATE I 09/21] 87 
CWRLEST WJ , SC 29408 

CONfACT I MR. SCmT SCMFER RELEASED BY: 

CC/FC r H V W P C B Z  PAOE NO. 1 1 -------"------------------------------------------------------------------------ 
M P L E  10 t H144 ' W145 Hi 46 111 47 

LAB ID I 87090039 87090840 8709084 1 87090842 
P4METER DATE RECEIVED r 09/17/67 09/17/07 09/17/07 0.9/17/87 
-----d-I-----------------------*"-"---------------dd---------------------""----- 

AROCtOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1240 
ARDCLOR 1254 
AROCLOR 1260 ' fiR..OCLOR 1262 
EXTRACT 1 ON & CONCENT RAT l OtJ 

* Micrograms per swab 

( I *  
( 1  
< 1 
{ 1 
l i l 0  
{ 1 
{ 1 
( 1  
YES 

< 1 * 
( 1  
( 1  
( 1  
1350 
( 1  
< 1 
< 1 
YES 

c l* 
( 1  
( 1  
{ 1 
f 20 
(1  
( 1  
< 1 
YES 

{ I *  
( 1  
( 1  
{ 1 
l e a 0  
< 1 
( 1  
( I  
YES 



GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road F.O. Box 30712 
Chnrlcston, S.C. 29.107 Charleston, S.C. 294 17 

Phone (803) 556.817 1 

~ i b o n t o r ~  Certification Number 10120 

CLIEKT I CHCIALEST(W4 W L  SHIPYARD 
bLDG.12, CODE 460 WTE: 69/21/07 
CHARLEST ON , h i  27400 

CONTACT: MR. SCOTT SCWFER 

CC/FC t NUBCS/PCB2 

W P L E I D  H I 4 8  ~149:'. .. 11 150 

LAB I D  : 07090043 87090844 87090845 
PARAMETER DATE RECElVEDi 09/17/07 09/17/07 09/17/07 
-----1-"------------"-------------..---"--+---"-----------d--------------------- 

AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLQR 1248 
AROCLOR 1234 
AROCLOR 1260 
AROCLOR 1262 
EXTRACT 1 or4 & CONCENTRAT1 ON 

(I* 
( 1  
4 1 
( 1  
765 
( 1  
( 1  
( i  
YES 

{ I* 
( 1  
( 1  
( 1  
( 1  
( 1  
4 1 
< 1 
YES 

(ff 
( I  
< 1 
( 1  
( 1  
< 1 
< 1 
( I  
YES 

* Micrograms per swab 



s n e e r i n g  ConsulY ng 
mical Analysis 

GENERAL ENGINEERING LABORATORIES 
I3 13 Ashley River Road P.O. Box 307 12 
Chilrlcston, S.C. 29407 Charleston. S.C. 293 17 

Phone (803) 556-8171 

~ ~ 6 o r a t o r y  Cerlification Number 10120 

C t  1 EM : CHARLESTON MWL St41 PYARD 
BLDG. 12, CODE 460 DATE : 09/23/87 
CWRtESTffl , SC 29408 

CONTACT: MR, SCOTT SCHAFER 

CC/FC: N W P C B 2  PAGE NO, t 1 ................................................................................ 
SAMPLE I D  : # l J l  #I52 P i  53 U.154 

LAB JD I 87091012 870P1013 870P1014 07091013 
PARAMETER DATE RECEIVED: 09/21/07 09/21/87 09/21 /B7 09/21/87 
- - - - I - - - - - - - - - - - - - - - 1 - 1 - - - - - - - - - - - - - - - - - - - - - - - - - " - " - - - - - " - - - - - " " - - " - - - - - - - - - - - - - - - -  

AROCLOR lOld  
AROCLOR 1221 
AROCLOR f 232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1242 
EXTRACT1 0N & CONCEt4TRATI ON 

*Micragrams per swab 

( I* 
( 1  
{ I  
( 1  
2 
( 1  
( 1  
( 1  
YES 

( 1, 
{ 1 
{ 1 
4 1 
2 
< 1 
{ 1 
( 1  
YES 

< M  
( 1  
< 1 
{ 1 
7 
( 1  
(1  
( 1  
YES 



i f n e e r i n g  Consulting 
" emicd Analysis 

oratory Certilicalion Number 

GENERAL ENGINEERING LABORAI'ORIES 
1313 Ashley Rivcr Road P.O. Box 307 12 
Charleston, S .C. 29407 Chartestan, S.C. 294 17 

Phone (403) 556-8 17 1 

CLIENT: CHARLESTON NAVAL SHIPYARD 
BLDG.12, CODE 460 DATE t 09 /23 /87  

. CHARLESTON , SC 29408 
CWTACT I MR, SCOTT SCWFER 

CC/FC I EFIEA/PCB2 

MPLE 10 : ntss 
---------------"------"-----------"-----------*--------------------------------- 

#is& cJ'-.~: 

L A 0  ID : 87091016 87091017 
PARAIIETER DATE RECEIVED; 09/21/07 09/21/07 
---------lr-------"-----d-------"-----------d-------------------------d---"----- 

AROCLOR 1014 
AROCLOR 1221 
ARQCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 

EXTRACTION & CDNCENTRClTION 

( 1  * 
{ 1 
(1  
( 1  
16 
( 1  
{ 1 
< 1 
YES 

( 1  * 
(1 
( ! 
( 1  
( 1  
(1  
( 1  
( I  
YES 

* Micrograms par swab 
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Ph- (803) 554-817 I 

v a t o r y  Certification Number 10120 

BLDG.12, CODE 460 DATE: 06/12/87 

u PAGE NO. : I 
.--I------------------------------- 

0 3 1104 HlOS 

t A B  ID L 87080224 07080225 87080224 87080227 
PARAnE? ER M T E  RECEIVED 1 08/06/87 O ( I / O U B 7  O W 0 ~ 8 7  O(VOcV07 
---------------------------*---------------o----------------g-----------------*o 

PCB W L Y  S I S 
AROCLOR 1016 
AROCLOR 1 22 I 
4ROCLOR 1232 
AROCLOR 1 2 4 2  

I 
AROCLOR 1240 

(10  ppn  
( 1 0  ppn 
(10 p p n  
(10  ppn 
( 1 0  ppm 
( 1 0  ppm 
(10  p p n  
( 1 0  ppn  
YES 

( 10  ppm 
( 1 0  ppn  
(10  ppm 
(10 ppn 
( 1 0  Ppn 
(10 p p n  
(10 p p n  
(10  ppm 
YES 

(10 ppm ( 1 0  ppm 
(10  ppn ( 1 0  p p r  
(10 ppn ( 1 0  ppn 
(10 ppa  (10 ppn  
(10 ppn (10  ppm 
110 ppn  (10 ppn 
(10 ppm (10 p p r  
(10 ppn (10  pprr 
YES YES 
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LAB I D  : 87080228 
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AROCLOA 1221 
AROCLOR I232 

( 1 0  ppn 
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( 1 0  ppm 
( 1 0  ppa 
( 1 0  ppm 
( 1 0  ppn 
(10 ppn 
YES 



APPENDIX M 

OLD PLATING SHOP WAS= TREATMENT AREA - ANALYTICAL DATA 



C l i e n t 1  ENVIRONMENTAL t SAFETY DESIGNS, INC 
P.O. BOX 341315 Date: 02/16/89 
HEHPH IS , TN 38184 

Contact t HR. J .  SPEAKW, PhD, PE . Released by: fl/l/', 
ALLAN M. CRANE 

cc /f c : ENSAICRZ Page No. r 1 -------------------------------------------------------------------------------- 
Sample10 a PW-1 PW- 1 PW- 1 PW-3 

( 4 ' )  IS' 1 (6' ( 4 ' )  
02/06/09 02/06/89 02/06/89 02/06/09 

Lab ID 1 09020441 89020442 89020443 89020444 
Sanpl e Type r 15 15 15 15 
Dote Receivcdr 02/06/89 .02 /06/89 02/06/89 02/06/89 

Parameter Collected by : GEL GEL GEL GEL -----------_-----__------------------------------------------------------------- 
CHROM I UH 
ACID DIGESTION 

21 .2ppn  27.6ppm 26.6ppm 25.8ppm 
YES YES YES YES 

C ?')fit S a v ; r p  Ra,ad Charlrstnn, SC 294 Id / P. C1 Rnr In?!? - rh-rkrt- T I '  ''> r l 7  I 



* f'... I .  I,..., 

...,,,,... ( r it,.. .... 1 '  ! , l'h I I 

Vtcc 1 ' r . q  a.lr.,l 

7 f - U " , a , . t , . , ! . . , , ,  % , 3  ' I 1 0 1  

Client: ENVIRONHENTAL & SAFETY DESIGNS, INC 
P.0 .  BOX 341315 Date: 02/ 16/89 
HEHPH I S , TN 30184 7 ,  ,.., 

C m t a c t ~  W. 3 .  S F E A K W ,  PhD, PE Released by: (I . f .f&a . 
ALLAN H. CRWE! 

cc/ fc  t ENSA/ENSdtl Page No. J 1 
---------------------------*------------------------------------------------ 

SampleID I PU-6 PU-6 PW-6 PW-13 
(1') (5 '  1 (6' 1 ( 4 ' )  
02/07/09 02/07/89 02/07/89 02/07/89 

Lab I D  I 89030531 89020535 09020536 89020537 
Saw1 e Type I 15 15 15 15 
Date Received t 02/08/89 02/08/89 02/08/89 02/OB/B9 

Parameter Collected by r E L  GEL GEL GEL ------------------------------------------------------------------------------- 
15.5 ppn 

9.79ppm 7.10ppm 17.9ppa 12Bppn 
Y €9 YE9 YES Y €9 



Clientt ENVIRONHENTAL 8, SAFETY DESIGNS, INC 
P.O. BOX 341315 Date : 02/ 16/89 

1 
HE)IPH 1 S , TN 38184 

Contact 1 BR . J . SPEfiKtlAN , Phb , PE Re1 eased by : 

cc / f c I ENSAIENSAH Page No. I 1 

1 ------------------------------------------------------------------------------- 
Sample 10 r PW-14 PW- 16 PW-16 PW-16 

Lb') ( 4 ' )  15' 1 (6 '  

1 02/07/09 02/07/89 02/07/89 02/07/89 
Lab ID 1 89020542 89020543 89020544 09020549 
Saapl e Type 1 15 15 15 15 
Datm Rec8lvmdl 02/08/89 02/08/89 02/08/89 02/08/09 

Parrrnet er Col l ec ted by a GEL GEL GEL GEL -------------------------------------------------------------------------------- 
c ~ o n  r un 
ACID DIGESTION 

0.596ppm 3.36ppm 2.31 ppm 1.32ppm 
YES YES YES YES 

1 
2nIf) 'i:r\':lr- R + c t ~ l  . rh.trlr.zmn. SC 23414 / P 0. R I I ~  3M1? f l t t i l r q l . r r l .  S T  70117 

I'l....,,. , " , , l .  C C ,  V '  -. '-. r. I ... - . . . - . .  



APPENDIX N 

PRESSURE TREATED WASTE OIL LINE 



MEMORANDUM: SEFT. 1 8 ,  1001 

PROM: 9 .  A .  WASHIYOTOI, JR. CODE 700A 

TO: LPS FLYNW, K e M R O I  PNV.  

8UBJ: WASTE OIL LINES TBSTIIJC), 1088, 80 & 90 

1. LS8 PEB OUR COMSHRVATIOU 28 SPP 91 THE IYFORMATIOY I 3  AS 
FOLLOWS. 

(A1  OCT, 13,  1008: 
PRESSURE T t 8 T R D  WASTZ O I L  LIlW FROM TAlK 3006-0 TO, TbYXS 
39-6 6 0, 3001-A AID PIER KILO, FOR TWO ( 2 )  ETOURS 40 PSI 

( B l  NOV. 7 ,  1989: 
PaBSSURX TESTED WA8Tt OIL L I Y X  FBOM T U X  3001-A TO, ?MKS 
3 0 - 1  i D ,  sooe-o AUD PIIR KILO, FOB TWO (01 I O U R ~  a 16 Par 
PBgSSUBP LO88 DURfUQ TEST 3 PSI. 

- 
PRI3SVBE TPSTgD WA3TB OIL LfYB PROM TASK 3PQ1-A TO, TUX8 
30-1 & D, 3000-0 Al lP  PIER KILO, FOR Tl#) ( 2 )  U(lUB8 40 PSI 
PlgBSURT LOSS DURIYd TEST 3 PSI. 

n 



I SENT 0Y:NSC CHASN SC ; 6-29-92 : 13:01 : DFSP CODE 1 0 0  FUELS* 803 7 4 3  0563;# 1 

DEPARTMENT OF THE NAVY 
NAVAL BUWLY CLNTCR 

CHARUUTOH. 60UW CAROLINA lO4OB-4- 

I 20 J U N  02 

Prom: Commanding Officer, Naval Bupply Centes, Charleaton, BC 
To: Sauthern Divieion, Naval Facilitee Enginmez-in# Command, 

Charlaaton, SC 

1 S u b j :  PRESSURE TP8TXNa WASTE OIL SYSTEM 

1 1. Per your requaat the fallowin# i r  eubmitted: 

(a) Thuruday, November 7 ,  1091, prernupe t s r t s d  w m t a  o i l  
l i n e  i ~ o m  trnk 3001-A v i a  3801-8 purnphoure t o ,  tanka 3 Q A  & D, 
3000K, L, M, N, 0 ,  P, Chiaora Tank Farm and Pier Kilo, for 
$we ( 2 )  hourr a t  40 pgi prarrure lour during teat 3 p a i .  
(Note: Prsrsu~r  loo0 through v a l v r r  paa.king gland.) 

(bl T h u ~ e d a y ,  Junr 4 ,  1892, prearure t e a t e d  w r r t e  oil l i n e  
f r o m  trnk 3 9 0 1 - A  v i a  3801-8 pumphourno to, tanka 30A & D, 
3000K, L, M, N, O ,  P, Chiaora Tank F w m ,  and Piar Kilo, f a r  
t w o  ( 2 )  hourr at 80 pri prearu~e lonu during C a r t  none. 
(Note: Berron f o p  line terting bafase rrgulr~ly achedulmd 
t r m t  i r  lovembrr 1092, line develop a lark at tank 3Q06L 
located a t  Chiaora Tank F a m .  Per SOP entipa w r r t m  oil 
~ y ~ t e r n  muat be tented.] 

LT B O .  Bturrt 
By direction 

I 
Part-Itm brand fax transmlttrl memo 7671 

d I)R*kF .- -8, A, &Lrcdd 
ca. I 
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FXECUTIVE SUMMARY 

Davis 6 Floyd, Inc. has been retained by the Department of Navy to 

conduct an environmental study of the abandoned ELECTROPLATING facility 

located in Building No. 44 at the Charleston Naval Shipyard in 

Charleston, South Carolina. The purpose of this study vas to determine 

what actions will be necessary before the abandoned plating facility can 

be demolished. The facility still has in place, but not operational, 

most of the equipment used in the chrome plating operations. 

Samples were collected from locations in the rooms for analysis to 

determine if the materials were contaminated or hazardous. Sample 

analyses indicated that materials in the rooms were contaminated with 

high levels of lead, chromium, nickel, cadmium, and other metals. The 

peeling paint on the walls showed high levels of lead content. These 

results conclude that all materials in the five rooms should be 

considered contaminated and disposed of as hazardous wastes during 

demolition. Bulk sample analyses also indicate that the roofing 

material used on the plating facility contains asbestos. 

On the outside of the building, on Hobson Avenue, there are several 

transformer substations which have large conduits which run along the 

side of the Building No. 44 plating facility, up onto the upper level - 
roof, then along the side of the hangar portion of Building No. 14. The 

conduit support structure is attached to the lower level roof and also 

has supports on the upper level roof. These conduits provide electrical 

power for the remainder of the attached building which must remain in 

service. Thus, another means of supports will have to be installed 

prior to demolition of the plating facility so that power will not be 

W G H / 5 5 4 8 .  DOC , 
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interrupted to the remaining building. There is also an active steam 

line which runs through the plating facility to the hangar portion of 

the building. This steam line will also have to be relocated prior to 

demolLtion. 

Because of the aforementioned items, demolition of the plating 

facility will have to be carefully planned and coordinated to make 

certain that the active lines to other areas are not accidentally put 

out of semice. Renoval of the equipment on the roofs would need to be 

done prior to installation of the support structures for the conduits. 

The estimated costs of the demolition is based on the fact that the 

materials located inside the plating facility will have to be disposed 

of as hazardous wastes. The estimated cost of the demolition of the 

plating facility is $208,712. 



1.0 INTRODUCTION 

The purpose of this environmental study was to determine whet 

actions will be necessary to demolish the abandoned plating facility I 
located in Building No. 44. The building is located on Hobson Avenue I 
between Building No. 5 end Building No. 57. The plating facility I 
consists of five rooms. Three of the rooms were used for the main I 
plating operation (the Cleaning Room, the Ornamental Plating Room, and I 
the Chrome Plating Room). The other two rooms are the Buffing Room and I 
the Receiving & Storage Room. These tvo rooms are part of the main 

portion of Building No. 44 and are not slated for demolition, but only I 
removal of all materials and being cleaned. The plating rooms portion 

of the building is slated to be demolished down t o  the concrete slab. I 
The facility still has in place, but not operational, most of the I 

equipment used in the chrome plating operations. There are 

approximately 40 metal tanks, 30 exhaust hoods, associated piping and I 
electrical wiring, metal supports, catwalks around the tanks, various I 
trash & debris, and other items throughout the plating rooms. On the I 
roof there are 15 exhaust fan systems with associated ductwork that were I 
used with the plating operations. Nine fans are on the lower level of I 
the roof and six are on the upper roof level. I 



2 . 0  STUDY RE- 

The following sections are a discussion of the overall results of I 
the environmental study and matters which may be of possible concern to 

the Charleston Naval Shipyard. 

2.1 exist in^ Conditions 

As previously stated the plating operations consists of five 

rooms. Most of the equipment from the abandoned operations is 

still in place or in pieces in the building. The Receiving & 

Storage Room (approximately 480 square feet) has the Hotor Control 

Center cabinet in place, other electrical appurtenances, a hot 

water heater, and a fiberglass tank. The Buffing Room 

(approximately 350 square feet) has had all the equipment removed 

except for a storage cabinet and the exhaust ductwork from the 

buffing operation. This ductwork connects to a separator cyclone 

exhaust unit on the lower level roof. There is a floor drain 

trench which runs through both of .these rooms which was full of 

debris . 

The Cleaning Room (approxirnately 415 square feet) had seven 

process tanks remaining with assocLated piping and electrical 

connections, overhead monorails, and s i x  fume exhaust hoods with 

ducwork. The metal tanks ranged in size from about 130 gallons to 

about GOO gallons. The floor was covered with wooden pallets used 

as grates. There was considerable amounts of debris under the 

wooden grates. 

The Ornamental Plating Room (approximately 700 square feet) 

had thirreen process tanks, eight fume exhaust hoods, overhead 



monorail system, mctal s tands  for the  remote con t ro l  cen te r s ,  

p ip ing ,  e l e c t r i c a l ,  and other components. The metal tanks ranged 

i n  s%ze from about 130 gal lons  to about 480 ga l lons .  The f l o o r  w a s  

a l s o  covered with wooden grates end the re  w a s  also  a s i g n i f i c a n t  

amount of debr i s  under these g r a t e s  from the  operat ions.  Several 

tanks in the room still had a c i d  so lu t ions  i n  them. One tank (Tank 

I 58) had about 5-6" of s o l i d  c r y s t a l s  i n  the bottom along with o ther  

I debris .  Most tanks i n  a l l  the rooms had miscellaneous d e b r i s ,  

rubber hoses,  and metal items in s ide  the  tanks.  

The Chrome P la t ing  Room (approximately 1400 square f e e t )  has 

I about twenty process tanks and about s ix t een  fume exhaust hood 

I systems. The metal tanks range i n  s i z e  from 50 gal lons t o  1100 

I gal lons .  Some process tanks had obviously been removed from the 

premises. This room has an approximate 20 foo t  c e i l i n g  compared t o  

a 10 foot  c e i l i n g  f o r  the o the r  rooms. There a re  metal catwalks 

around most o f  the tanks with much deb r i s  underneath. There was a 

I s i g n i f i c a n t  amount of debr i s  found in s ide  and around the tanks and 

I tank stands. There i s  a monorail system located above the tank 

l i n e s  and assoc ia ted  in su la t ed  p i p i n g  throughout t he  room f o r  

heating the tanks. There is  a r o l l - u p  doorway a t  the end of the  

I room al lowing access t o  the  ou t s ide .  The general condi t ion of a l l  

I equipment, ma te r i a l s ,  p ip ing ,  and e l e c t r i c a l  components was 

I extremely - d i r t y .  The f l o o r  d ra ins  were f u l l  of deb r i s .  

I On the lower roof l e v e l  of the  p l a t i n g  f a c i l i t y  were the 

exhaust f a n  motors, assoc ia ted  ductwork and supports .  The 

e l e c t r i c a l  disconnects f o r  the fans  were loca ted  on the w a l l  of the 
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2 . 3  

main part of Building No. 44. The lover roof level had nine fan 

I units. On the upper roof level over the Chrome Plating Room there I 
were about six fan systems with associated ductwork and supports. I 

Outside the building on Hobson Avenue there are several 

electrical transformer substations. From these units were large 

conduits which initially run between Building No. 5 and Building 

No. 44 above the lower roof level. The support system for these 

conduits is attached to the lower level roof of Building No. 44 in - 

3 places. Some of the conduits then turn and run up to the upper 

level roof of Building No. 44. There are support stands attached 

directly to the upper level roof for these conduits. The conduits 

then run along the side of the main part of Building No. 44 and are 

supported on the side of that building. The conduits do not appear 

to serve any portion of the plating facility but provide power to 

the remainder of the building. The conduits will have to relocated 

or supported differently before demolition so that power co the 

remainder of the building will not be interrupted. 

Also located on the outside of the building is an active steam 

line from another building which enters the Chrome Plating Room and 

continues on to the main part of Building No. 4 4 .  The line is part 

of the heating system for the plating operations. That portion has 

been cut off. This line will have to be relocated prior to 

demolition since it still supplies the main part of Building No, 

4 4 .  



9.2 laboratorv An- 

Representative samples were collected by Davis & Floyd, Inc. 

of materials from various tanks, debris in the floor drains., 

exhaust troods, paint on the walls, and dust on the roof. The 

samples were analyzed for total metals, cyanides, and toxicity 

using the TCLP procedures. Laboratory analysis results and a chain 

of custody can be found in Appendix 1. Appendix 2 has a floor plan 

of the platlng facility showing the locations of the various tanks 

with their respective ID numbers. Results indicate that the 

materials in the rooms should be considered contaminated with high 

levels of lead, chromium, cadmfum, nickel, and other metals. The 

TCLP toxicity tests showed that samples vere only found toxic for 

metals. None vere found toxic due to herbicides, pesticides, semi- 

volatiles or volatiles. The peeling paint on the walls showed high 

levels of lead content. A11 materials in the rooms and on the roof 

should be considered contaminated and disposed of as hazardous 

wastes. Some tanks were found to contain acid solutions and other 

materials used in the plating operations. These tanks will have to 

be cleaned out and have these materials disposed of properly as 

hazardous wastes. - 
Representative bulk samples of suspect asbestos-containing 

materials were collected by Davis & Floyd, Inc, for analysis. 

Laboratory analysis results and sample log can be found in Appendix 

3. Materials sampled included various sizes of pipe insulation & 

hard joint pipe insulation from the interior of the building, floor 

covering, and roofing materials. The only samples found to contain 

DAVIS & FLOYD, INC. 



asbestos were the roofing materials. Theref ore, during the 

building demolition, the roofing material should be removed and 

disposed of as asbestos-contained material. There was suspect pipe 

insulation on the outside portion of the active steam line which 

tuns through the Chrome Plating Room. This material was not 

sampled, but appears to be and should be assumed to be asbestos- 

containing. 

2.3 Demolition Considerations 

Because of the existing active systems which will be affected 

by demolition, careful planning should be utilized in the design of 

the demolition. The equipment and ductwork on the roof of the 

plating facility will have to be removed before work can be done to 

re-support the conduits which run alcng side and over the building. 

Special consideration and planning will be have to be given to 

using crane systems to remove the equipment from the roof. Because 

the buildings are so close together, the only access for a crane is 

on Hobson Avenue and at the back of the Chrome Plating Room. There 

is no access to the side of the facility. Special care will have 

to be utilized not to damage the electrical substations located on 

Hobson Avenue and protect the adjacent building. 

All of the inside demolition work and dismantling of equipment 

and materials should be done by persons qualified in handling of 

hazardous materials and in the proper use of personal protective 

equipment. Some of the process tanks will have to be cleaned out 

before d i s p o s a l  as hazardous wastes. In particular Tank Nos. 56, 

5 7 ,  4 7 ,  11, 12, 8, A, and F all had some liquid materials in them 
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which would have to be disposed of as hazardous wastes. The debris 

in the floor drains and trenches will have to vacuumed and disposed 

of as hazardous wastes. After all the equipment and building 

contents has been removed, the walls of all the rooms should be 

decontaminated by sandblasting the paint, etc. These waste 

materials would be disposed of as hazardous wastes. 

2.4 Cost Estimate 

TI--e estimcted costs assume that all the materials will be 

disposed of as hazardous wastes. Cost estimate sheets are located 

in Appendix 4. To dispose of the equipment as non-hazardous wastes 

would require complete decontamination and extensive lab testing to 

determine that the equipment is "clean". This option would be more 

expensive than disposing of the material as hazardous waste. 

The estimates are broken down into three separate areas: 

asbestos removal, installations, and demolition. The asbestos 

removal includes the removal of the asbestos roofing materials and 

removal of a portion of the assumed asbestos-containing insulation 

on the active steam line which runs through the Chrome Plating 

Room. The installations include the relocating of the active steam 

line, installing a circuit to an active 600 amp panel, and the 

construction of supports for the electrical conduits which run 

along the side and on top of the facility. 

The demolition portion includes dismantling of all equipment 

and placing in lined roll-off boxes for disposal, the use of 

material handling equipment to load the materials, and the cleaning 

of the walls. Also included in the demolition cost is the disposal 



2 . 7  

of a11 materials,  transportation to the d i sposa l  site, and 

demolition of the empty building. The estimated cost of this 

operation is $208,712. 
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3.0 CONCLUSIONS AND RECOMMENDATIONS 

Laboratory analyses indicate that all the materials in the five I 
raoms should be considered contaminated. Since only the three plating I 
rooms are to be completely demolished (down to the concrete floor slab I 
only), the contents in the two interior rooms of the plating facility, 

the Buffing Room and the Receiving 6 Storage Room, should be disposed of 

as hazardous wastes along with materials from the three plating rooms. 

All the surfaces should be completely decontaminated before any 

remodeling of the two remaining areas. Once all the contaminated 

equipment and materials are removed from the inside of the facility and 

the walls and surfaces have been properly cleaned, then the demolition 

materials of the building structure, down to the concrete floor slab, 

can be disposed of as normal demolition waste. The possibility of 

subsurface contamination beneath the concrete floor slab is being 

investigated under a separate project. That investigation will provide 

recommendations relative to demolition and disposal methods for the 

concrete floor slab. 

Due to the existing conditions of the active electrical conduits on 

the outside of the building and the steam line, considerations must be 

given to installing nev support systems or relocate these items prior to 

the actual demolition of the plating facility. 

Careful planning and coordination should be used in the demolition 

project for the plating facility. A qualified contractor experienced in 

handling industrial hazardous wastes and equipment should be used for 

the dismantling and disposal of all the contaminated equipment and 

debris from inside the building. A qualified roofing contractor must be 
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APPENDIX 1 

Labaratory Analyses - Metals 
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APPENDIX 2 

Floor  Plan Showing Tank Locations 
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f:)f:l 

i:, 0 
0 (:I 
?:)C! - - 

F. - * - > b e f t ~ s  T ~ t s .  1 : (1' 
1 1 2 t P : ~ : -  T g . ~ ~ z n e n t s  E r t  l r n a t ~ j  Per-cerrts~?r, 

1. C elluics~ F i n e r - s  1 (11 @ Z .  Cllss. F : S s + - -  - c 
L LI 

..,. M i n e r - a l  ~ 4 3 ~ ' .  F : b e t - ~ :  !> [: 
4. F ' e t - i i  te 
r I:! 111 
a. P!:c2. [l 

A. E;inds:-  - 65 . c?ths:- 1 f-j 
A .- 

O t h ~ t . .  T c t . 2 1  : I (L)i I) 

Sampled by: BnE HYLEB 
A f f i l  iatlor~: DAVIS t,. F L O Y p .  IN<. 
& z s l : + l z e d  b y :  El. i z a b e t h  .T. C u l b e t - t s o c  

i - a ~ ~ o r - s t o : - ~ ~  EVA No. : 4786 
I . ? S ~ ~ r - a t c t t - y  N',1LAFm No. : 1410 



3 aiyie & 310~ b, an$. 
CONSULTING ENGINEERS 
P O S T  OPclCE DC14WEA 428 

G A E E N W 0 0 0 .  S O U T H  CAROLINA 29648 

,lC?. ++ : 5:;4c3. t:11:1 - .  . 
3 7 - - 7  .. -= , I?  

. r !  8,:s . ;-..i-f?LEST5F! N A V A L  E c ; s ~  
!. ::c + t t  . .:;. : CLIHOME ':'iAT I N;> S ~ g p  

I 
4 : ChkKLESTQ~d NAVAL  FYAf,;p 

.: CI-!kF:LFSTC!;, S. C. 
-- 
:-. l i c z  t~ z a r n ~ l e  #: 44-,:)3 Labst-ator-y sample #: ?l ! : i i : r l  (1.2 

I 
.S e; IT,., j. e 1:; + : !:I 1 ,./ 2.5 ,/ 9 ?. 

Estimated Percentage 
00 
C!!:! 
(:j!:! 

(11 (1) 
0(:1 
t:)(:) 

F . ~ . b e s t o s  Tc , t a !  : 0 
G t t - : ~ : .  ! l o n ~ ~ r ~ e r l t ~  Estimated Pet-centage . C E ~  i f -~ , lose   fiber-.^ : 

-I 

(:I 5 e -. G !  3 5 s  F i b e - s  - . C I d  

.-'. Plirqer-ei GJt~ol Fiber-s: (:) ::J 
-I 

prG - .  ,.. i ? t e  !I)!:) 
I: -*. f 4 l C G  

t:j (1) 
5 .  B i n c ~ r -  - - , !:) 
, !C\t;he?. 1 C )  

O t h e r -  T o t a l :  lrI!(:l 

Cornnc7 t s  -- T ~ E  M e t h c r 5  used was F.LI.~/'DS. 

Samsied by:  EOB HYLER 
A r f  lllctlan: DAVIS Z( FLOYD, INC. 
A n a l y z e d  b y :  E l  1 z a b r t h  I .  C u l G e r - t s s n  

B 1 gn- t v  t-e - CJ~~A~.,KJ&J.-~~+~- 
Ea te: (.I 1 /50/91 

i a b o t 7 s t o t - y  EL'& Ido .  : 47E9 

* rh:s t.5. f l q ~ t ~ ?  ~ I Z :  be ~ 1 5 - d  ;,=# 
I eR,,f.;,,,,,, b., ~ ~ ; L A F '  Q C  a p r r c y  a' i h r  I!.?- G o i r r n m e n t  r n d  relates only to t he    am^!^ 

a Stetll ar .2  :defi:::;i~f ,k,,...,-- 



CONSULTING ENGINEERS 
PO57 O C F l C E  DRAWCEI - 2 6  

G R E E N W 0 0 0 .  SOUTH CAROLINA 29648 

.JoEn e . ""4" ,: 1, . , I d  . J = ' ) ' '  

C! I. en? : Cfi&F:LESf ON NA'JAL EQSE 
Lor-a t 1 GI-, : CHF:UtIE F'LAT I NG SHOP 

: CHirF:LEE'TDI.J IVlriVFiL SH 1 F'YARG 

Labor-ator-y sample #: 910 ! : ) 1  !. (11 

Uesc  I- j 2 f i on : HFFJD -TO! !dT-TAN, G R A I N Y ,  GLASSY, NONFIBROUS, NDNHOMOGEFIEOUS. 
L.I+3'Y 

Asbestns Matet- ia ls  
1. C h t - y ~ c ~ t  i le 
-- 
2 .  firnosite - . C ? T ~ ~ ; d ~ 3 ! i t e  

3.  Anthoph:v,l l 1 t~ : 
c . Tt-ema! i te 
6. k c t :  no ] ;  te 

1. C e l i c ~ l . o s e  f i b ~ r - ~  : 
CI .. . 51 2 - 5 5  Fibet -E - . Minc r7a !  Wool Fiber-s:  
4. F'er.l i t e  
C - M i r ~  
6. Ej r ~ d e t -  

-. O t h e r -  

Estimated F e r c e n t a ~ e  
(1) ! j 
<:I 

i3 0 
(1) !:b 

(11 (1) 
0 (I! 

Ashertos T o t a l :  (1) 
Est imsked F ' e r c e n t a y e  

15 
15 
<:I<)  

i-h - i-, - 
i:) (11 
L i:) 
1 i:l 

U t h e r  Tata ! :  ?!:)(:I 

 comment^ -- The Kothod  IPS& was fiM/DS. 

Sampled b:,<: FOE HYLER 
Affllistlon: D A V I S  E? FLOYD. INC. 
A n a l y z e d  by: Elizabeth I. Culber- tson 

5 :gns t~~r .e  - f S . . V ~ d , h -  -- - 
Dste: (:~l/Sr:)/?l 

Lsbot-+.tot-). EF'k NO. : 4788 
L s S r l t - a t o r - y  NVLAF No. : 141~:) 
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CONSULTING ENGINEERS 
POST O r F I C E  DRAWER 4Ze 

GREENWOOD. SOUTH CAROLINA 2 9 8 4 8  

.?r~b # : =54E. !-)!:I 
filent : CHAkLE3TON ~,I;:'.,'AL ELSE 
L o r  9. t I on : CHROME fl'L.&T I NG ZfiQF: 

: Ct-;AF:LESTn!.: Q G V i l L  SHI  cny,q~f i  
: CI-IAF:LES?-ON, '5 ,  C. 

P , l : ~ : i t 5  - sam;rie #: qj-<:,F 
.- Labor -~ to t - y  s a m ~  1 e 4 :  Q:!:~i-ii 1 l Sam? lr. Date: i:t: ,/?" -.A/ ' c r  , I  
.I=,? c - r  n r  - 1 - - - + - - on : FL30F C3'.'EIp I EiG-WEEt.I, r(AF:U. NONF I HROi-lEm HOMOGENEOUS N,L,Y'; 

A z ~ e ~ t c ~  Matey;a!s Estimated Pet-cen tage 
1. Chr-ysot i le 
-. (11 Ci . i i m a ~ i t e  
-. :I! <;! 
.-.. C r o c l b n i i ~ : ~  : t:t 
4. A n t h o c h : ~ i l   it^ : 
C - i-, (-7 - - 
d. t t - ~ r n c i ~ t ~  Ci '3 
6. k c t i n c l  l t t  

<:!{:I 

Asbestos i o t a ! :  c:! 
. C ) + r . c r  C3rr,corl~:i+-c Esc i rnatec F e ! - : s n t a ~ ~  

1 -  Cellulase F:ja,s 1-1 -7 _ ._. 
Fiber -5  @ I. 111 i I j  --.- ! l lnet-s: >;o,> ;.It,= !.5z 

8 ::t 11.; "- E . e + - . l i J . -  
1. Y 

C i ; \ t - :  
a. Mica 111 .Ii 

k.. E:j n d = p  - 8 5+ . C t tl e r- i 7 - .  
O t h e r -  T o t a l :  l ( : l l : !  

Sampled Ey:  E O S  HYL-ER 

Affi1:at:on: T l l V I f  .I.< FLfi'r'D, i l \ lC.  
A r ~ a i y z E d  by: Elizabeth I .  Culbert-on 

S l g n s t : ~ ~ : - e  - --- -.- 
[I? t ~ :  (:I1 /:i:,,f?l 

~ h "  1-55:: r n C l E r  r , c t  bE: l-rged 
vL;711~ r- =, .-, ,- , 

c M f i  or -aduc t  er~daf-sement tIv 
-..  - . 1 . .  5. G ~ \ * a - n r , ~ n  t V-e!, c t e r  on j :. 5- ter;  i,;+jit +,- ,.,, + -  ta the  S ; ~ ( - C J : ~  



CONSULTING ENGINEERS 
POST O F F f C C  OC14WEFI +.?e 

G R E E N W O O D .  SOUTH CAROLINA 2 9 6 4 8  

8 0 3 - 2 2 1  5211 

CSRESTTlC LILIL! -7 j l i :aL 4NlqLYS I : RCFnllL:T 

Asbestos Matet-1 a l s  
!. . C h r - ? s o t  1 !e - -. A i n ~ c i  t~ 
-. .I.. C r - o r i f o l  1 t p  : 

4. Ftnthcpn:;! ! i t e  : 
= .J. - i t ~ e m i ~ l i t s  

t. A c t  l n a !  i te 

O t h e r  C l ~ ~ ~ ; p o n e r , t c  
1. l u l e s ~  C:k,=!-z 
-, -. Glass r i k s e r - s  
-. -.. I j i ~ , ~ t - & . i  !jogl FlSe:-s: 

" .~'er-::t,:- 

5 .  r i i ca  
$. E: nder- -. 1 1 t h ~ : -  

E c t  imated Pet-centage 
c"t9 

Ci (I> 
(11 i:l 
0 (:I 
(1) !:i 
<:!(I! 

S a m ~ l e d  by: S O 3  H'fLER 
. C f f l ? l a t l o n :  r1A1JIS ?, FLn'l'G, 1:dC. 
G n s l y z c d  by:  E! lzabeth I .  Cul bet- i -ccn 



CONSULTING ENGINEERS 
POST OCFgCE D a A W E A  428 

GREENWOOD. SOUTH CAROL#NA 29649 

r Jcjb % : ~ 3 . 1 ~  . !:).:I 
131. : cn t : CWAF:L ESTnl\J NAOAL BASE 

1 i~-lcat I Ti? : :EtlQOME F L A T I N G  SHOP 
: CkI&iRLESTDP! NAiJAL SH I PYARE, 
: CH~F:I-ESTIII~!, S. C. 

C:l i ; - n t c  sancple #: 44-1:17 Laboratory  sample #: 710!:1! 1:: 
f c -  -.*.r,!,-..tr= - - -  EST?: i:1:/25,'?: 

As5estos Materlslc 
1 .  Chrysotile 
-. . Gnacite 
. C ~ - o c l ~ o l i  t~ : 
4. knthuph;,)l l l te : 
L- 4. T p - e m ~ ~ l  i 

6. A c t  in21 i Y E  

Asbestos  Total: (1) 
?the!- .  Components EE t irnated F'et-cer; t age  

1. C E !  l u l o ~ k  Fiber-s : e 7, ;. F l a s c  F i D e p - 5  2 r:! - 15 --.. I ? i n e r - a l  Waczl F i c ~ e r s :  {:$<:I 
4. F . e t - ;  ite 
C 

(:I !I! 
dl r+iiI3 (1) (:! . E:lnde:- 
-* 

cr 
dd , .  O+r lo t -  1 0 

Sam? led by: PDB H Y L E S  
Gffil iatlon: DAVIS ?.: FLOYD,  INC. 
A n a l y z e d  by: Elizabeth I .  C u l b c t - t s o n  

Clgnitu..e - L~i-+di,Li~.il.C,Lc~~"Cu~ 
Date: 81 ,',!:i/5.1 

Laoot-aktrt-.,, Epc; Nc. : 4 7 8 E  



CONSULTING ENGINEERS 
POST OFFICE DaAwca 4 2 8  

GREENWOOD. SOUTH CAROLINA 2 9 6 4 8  

, Job R : 5548. ! I 1 1 1  

C! 1 en t : Ct-lilEL.ESTq-~r.l r(CVGL. ~ 4 5 ~  
Lac t i cr: : CHf?@PlE f:'?.ilT 1 NG SHOF-.. 

: C~~AE:L.ES;':-IIJ Pl&';'F;L SJ+ I FYAF:G 
A 

: ~2H46:~ESTcr. j .  5 .  C. - ; l i e r : t ~  E ~ I T I ? ~ ~  #: ~ L ~ - . - J ~ L  . L: L , -, LI i- c l  -.. t - 3  1: U :..; .sa,xp i e # : 9 1 #:!!:, 1 1 4 / Szmp l~ I?s:r: r:i! ,',?f-;.'"l 

E r +  -- - i r n s t e d  Percen tage  
(1) f:) 

CCIT,K;PT~ t 5 -- - I he Ka>:+:o? I L I : . ~ ~  was F L t l / D S .  . s;,.,<: r . . a , '  - -- d - 7  ASHED. 

S a n ~ l ~ l  by: EDE HYLEE 
;if lllatlon: DAL.'IS ?, F L O Y D .  INK. 
A n a l  ;.~..-ed by: E l  l z a b e t h  I .  C u l b f t A t s a n  

L a ~ n t - a t o r - y  EF'A 140. : 4788 
! 5 t' .:, .- * L . L ~ ~ ~ V  - ' - NOLGF'  Ne.: 141C; 

CE: T f 2 1 c  !:ast m~,;: ,- y -  - -- 
c -  , - $ S F ~  to c l a l n ~  p t - ~ d u c t  er ldo: -spoent  b,y, 

!<.,L4F' ' 1 ' 1  . r , ?  7 k l { >  , , , E ,  
~, - -  ' C r .  .- - - . r r r -+:~~=~?t and t-e!.atez on].:, t o  "Is z,mr;i? 

4. - - . =-'- - - a 2  . . , - J~ - - , $ ; * : ~ ;  = ' - -  . -- - .  



CONSULTING ENGINEERS 
POST OFFICE bE14r*ER -29 

C R E E N W 0 0 0 .  SOUTH CAROLINA rs64e 

.la\-? +I . 6-c- .* n . -. ..#- . f:l%-l 

Zlient. : t i i k F < i [ I S T  l3:.: NA: , "' mL. S & S  
L . ~ r a t  i o n  : 51-{T-:0:15 ?'_AT NE, St-{gf:' 

I 
A 3;~;;qi ~5~11;;:  r~~~; ; ! ,c i~  SY J K'YAF:D 

: C'riA$!,E<: -;'!::.! - 5 .  C. 
111Jsn tc  sal?r,Fle #: q i - ; : ~ ?  Labat-at@t-!/ samp :e #: ?1!:ii:11 15 
S 2 m o  1~ Lla+e: i:]i j"" - . . I .  '" 7 L 

? C  !- I. t 1. on : F.C~flr= +. , rL .G5H 1 "!O--E:L&Ct.'. I\lgNF I EF.ElJs, SCJMOC;ENEqUS, SXif::'f. 

ksC.ec , to~  
: ? t h e r  C c r n n ~ ~ n e n t s  

I .  Cel luiese =;b , t7=  
.- -, G;zL5E r l % f ? - 5  

I :,. M i n e r - $ ;  I:,!-.-' F1Set-s: - .J - 
4. FE,- 1 l t E  
C 
d .  M11c2 

b. [$lr~d:r- - , . D t h e r -  

D t h e r -  

Estimated Pet-centage 
1 !I> 

111 i-1 

11) 

{I! 1,:) 

:-)I> 

f:) (I! 
Tntal: 1 1:) 
Est :mated .='er-centage 

(11 i:; 
9,:1 

i - j  (3 
1.1) 1:) 
::)!:I 

7 ::I 
+. - 

t-t 

Totsl: 9!:1 

CorrrirE?r,ts -- T h e  !-;2tdL:;,' c ! s ~ d  w a s  F'LM,'l;lS. 
: s/;!l='iE i.!?;S ASHED.  

S a m p l e d  b!:: POF H'(LEE 
kffiliation: D A V Z S  ?! F L O V G ,  I N C .  
knal;.=ed by: E l  i rabeth  I .  Cctl b e r t s o n  

s i g ii 5 t LI :TP - CL G . c , - r !  $ .(!-tk,~~- ---- 
Date: Cri/Sc1/41 

L ;.trot-star.;, EPii rJcr. : 4733 
;s;ot.stot-y I-IVLAP No.: 141Sr 

T h i s  t i s t  - 1  r,t i i -ed  c; 31 a Cr.oduct  end emen+ ,,, 
:'IL=Ir, ,z.-- ,~:er,~:~.  , - j :  the - .  - 7. ilra. er-.nmert and t - ~ l . ~ . t ~ ~ ,  
f j , - - - t o  i-hF sac:71r.- 

r-.;.-7.T 1' 1 -'-' - . - , - .  - - - -I - 'Z . 



CONSULTING ENGINEERS 
POST OFFICE D R A W E R  4 2 8  

GREENWOOD. SOUTH CAROLINA 2 9 6 4 8  

i ;Tab '# : 3546. (:I~:\ 

1 I Z : CHARLESTON N&;'Iq~ ~ ~ A S E  

I Location : CHROME F L A T I N 6  
: CI-IAF:LESTIIIT?! P.!&!,:~L sp 1 py,q~p 
: CI-IARLES f Or.[, s . c . 

Cilents sample # :  44- l r : )  
I L a b a t * ~ t ~ t - y  sarrrplc #: Sl+:ic:qj :.= 5 a m ? l ~  Gate: (:I:! / 2 5 , ' 3 !  

Est  imatrd Per-cents.ge 

AsD?z toc  T a t a l :  1 r:) 1 Othet- Cotn~+or,en tt Estimated Fer-cen  tag^ 
1. C ~ l l u l o s ~  Fibe t -s  : 
7 -. G l a ~ 5  F l b ~ t - s  - I (:I 

I 
-.. I1;ncr-a1 I4,c: r i b e t - : :  

i:! <:I 
L -  Per-1 . 1tE 
C !.I> (:I 
-1 . r: 1 Z d C)C# 
5. E l r i d s t -  - 7 (11 
,'* Othe:- 1 

O t h e r -  T o k c l :  90 

C o n l m ~ n : =  -- T i l e  V ~ e i - n e  I - I S ~ ~  w a s  ~ L ~ , / D S .  
: Sfir71FLF -:AS ,GSHEC. 

Sampled by: E 0 E  HYLER 
G f f  iliation: D A V I S  FLQYD, I N C .  
f n a i y z e d  b y :  Elizabeth .I. C u l b ~ r t s n n  

~ i g n a t u r - P  - T L  -L.L-%P P C C . i a  - . * 
G a t e :  r:r1/ '30/?1 

L ~ b ~ r . a t o r - y  EFF,  No. : 4 7 ~ ~  -- 
I I - 5 1  3 r - ? t o t - y  NL'LAF' No. : 14 :T i  

ICE:  T:il 5 t e ~ t  l T , L I L y  :?,t b e  u s e d  to claim p t - . o d u c t  endorscme3t b,., 
JL'LGF' o=,:- +,:.:?i-,C, :-,f . r  - 

' - - -  k i i " r 1 1 ~ 1 ~ 5 t  s n d  t enl~;,. th, 5cTi,fiiE . ?F3  , d F T  7 . ,3,7 :;, - - . - .. , .- . 
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APPENDIX P 

SUBCONTRACT LABORATORY QAIQC PLAN 



Will be submitted when a laboratory is selected. 



APPENDIX Q 

RESUMES OF KEY PROJECT PERSONNEL 



WILLIAM D. BACKUS, RG, CHMM 
GEOLOGIST 

EDUCATION: B.S., Geology, Memphis State, 1985 
A.S., Calculus, Shelby State, 1983 

CERTIFICATION: 1991, Registered Geologist 
199 1,  Certified Hazardous Materials Manager 

EXPERIENCE: 

Mr. Backus has a diverse background in the management, &sign and 
implementation of geophysical techniques at uncontrolled hazardous 
waste sites. 

Project geologist and author of an RFI Work Plan to investigate a 
Naval Weapons Industrial Reserve Plant. SWMUs investigated include 
a permitted OBIOD in operation since 1942, several pink water 
treatment ponds receiving various explosive fuel wastes including: 
triamino-trhitro-benzene (TATB) , trichloro-trhitro-benzene (TCTNB) , 
trichlombenzene (TB) , toluene, ammonium nitrate, and ammonium 
perchlorate. Several SWMUs required UXO screening prior to intrusive 
field activities. 

Managed the site investigation and multi-million dollar 
CERCLA removal at a wood treating facility involving creosote, 
PCP, and CCA wastes. Field tested a new immunoassay 
technique to screen soil samples for PCP content. 

Project geologist and author of an RFI Work Plan to investigate a 
Naval Air Station in western Tennessee. SWMUs to investigate include 
a Firefighting Training Area, numerous UST locations including : 
AVGAS, JP-4, Diesel, Gasoline, and No. 2 Fuel Oil., a pesticide 
storage area, several plating shops, and two closed landfills. 

Managed the immediate removal and disposal of chlorinated 
pesticide contaminated soil and debris from two industrial sites 
in the Carolinas. Both projects were completed in less than two 
months to comply with the prohibition variance for third 3rd 
wastes dated May 08, 1992 and 1993. Each project was 
enhanced by the utilization of a unique chloride screening 
method calibrated statistically to yield total HOC concentration. 



HENRY H. BElRO 
SENIOR GEOLOGIST 

EDUCATION: B.S., Geology, 1981 
B.S., Biology, 1986 

CERTIFICATION: 1 989, Professional Geologist 

EXPERIENCE: 

Completed a $1.5 million project at the Y-12 weapons plant in 
Oak Ridge, TN involving soil borings, groundwater well 
installation, and sampling. 

a Review and writing Quality Assurance/Quality Control 
documents, work plans and field sampling plans for military 
installations in the US with Martin Marietta Energy System's 
Hazardous Waste Remedial Action Program (HAZWRAP). 

a Designed the Tuskeegee, AL Landfill, installed monitoring wells 
and trained operators. 

Conducted and managed field gas chromatography for soil gas 
investigations, the most recent was Phelps Collins ANG, 
Alpena, MI in October 1991. 

Managed and supervised core drilling, rotary drilling, auger 
drilling and churn drilling operations at various sites. 
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MARK E. BOWERS, CHEMIST 

EDUCATION: M.S., Environmental Pollution Control, The 
Pennsylvania State University/ 1988 
B . k ,  Chemistry, Magna Cum taude, University of 
North Carolina - Wilmington/ 1986 

CERTIFICATION: Industrial Hygienist in Training, American Board of 
Industrial Hygiene 

EXPERIENCE: 

Performed data validation following EPA Laboratory Data 
Validation Functional Guidelines for Evaluating Organics and 
Inorganics Analysis and EPA Precision and Accuracy Statements for 
alternative analytical methods. * Developed and implemented Quality Assurance Project Plans 
(QAPPs) for NPL Site RI/FS in Kentucky, South Carolina, Rhode 
Island and Tennessee. 

a Developed QAPPs for numerous projects under Ensafe's joint 
venture contract with the Southern Division of the Naval Facilities 
Engineering Command Comprehensive Lung-Term Environmental 
Action Navy (CLEAN) program (Maryland, Virginia, Tennessee, 
and Texas). 

Conducted analytical laboratory QA audits as part of the CLEAN 
program subcontractor evaluation process. 

Developed QAPPs for RCRA and State driven site investigations in 
Arkansas, Rhode Island and Arizona. 

Designed sampling and analytical program dealing with leachable 
soil contaminants (oils and solvent) at PA hazardous waste site to 
establish rational approach to establishing remedial objectives based 
on contaminant fate and transport characteristics. 
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Drafted Health and Safety Plans for site investigations in 
conjunction with an NPL site in Kentucky, and numerous hazardous 
rnaterials/waste sites in Pennsylvania, Arizona, Maryland, Texas, 
and Tennessee. 

Performed Baseline Risk Assessments and Risk-Based Remedial 
Goals assessments for Federal, State and voluntary action hazardous 
waste sites. 

Developed Baseline Risk Assessments (Human Health and 
Ecological aspects) for two NPL sites in Kentucky. 

Assisted in the Development of Baseline and Post-Remedial Risk 
Assessments for NPL sites in South Carolina and Tennessee. 

Performed soil sampling at pesticide contaminated sites in Arizona, 
Missouri, South Carolina and Florida. 

Coordinated and supervised the remediation of two pesticide- 
contaminated hazardous waste sites (total cost $2 million +). 

Task Order Manager for CLEAN program (DERA fund) site 
investigation at leaking UST site. 

Employed as Project Manager/Environmental Scientist conducting 
pre-conveyance environmental audits, asbestos-containing materials 
surveys, soil and groundwater contamination investigations, 
supervising soil remediation projects, and preparing project 
proposals including budgets and schedules. 

Coordinated and supervised the closure of underground storage tank 
systems including 'Special Waste' disposaI operations. 

Designed and conducted industrial hygiene testing programs for 
industrial clients in Mississippi, Arkansas, and Tennessee. 



BENJAMIN J. BRANTUZY, 
GEOLUGIST 

EDUCATION: M. S . , Geology, (Concentration in Geophysics) Memphis 
State/ 1990 
B.S., Geology, Memphis Statef1984 

CERTIFICATION: Registered Geologist TN (#1602) 

AFFIL*IATIONS: NGWA 
American Geophysical Union 

Project Geologist responsible for supervision of underground storage 
tank closures per the Tennessee Department of Environment and 
Conservation's UST Division Guidelines. 

Project Geologist for preparation and impiementation of Environmental 
Assessment Plans and Environmental Assessment Repas for Tennessee 
Department of Environment and Conservation, Division of UST and the 
Texas Water Commission. 

Responsible for numerous "preconveyance" Phase I environmental 
audits to determine potential presence of hazardous substances at sites 
under consideration for commercial and/or residential sale or 
development. 

Conducted numerous Phase II and Phase IU Preliminary Contamination 
Assessments. 

Project Geologist for Site Investigation of aluminum recycling plant. 

Investigation involved evaluation of potential sources and pathways 
responsible for non complaint discharge levels of chlorides and 
ammonia in the plant's stormwater. Alternative corrective action 
measures were also evaluated. 



M. CHRISTINE DHORITY, 
CHEMIST 

EDUCATION: B.S., Chemistry, 1992 

CERTIFICATION: 

EXPERENCE: Quality Assurance 

Mrs. Dhority is a chemist knowledgeable in analytical methods, data 
quality objectives and quality assurance programs. She is experienced 
in analpcal and technical data evaluation and validation as defmed 
under the Environmental Protection Agency's @PA) Contract 
Laboratory Program, the EPA Office of Solid Waste and Emergency 
Response (OSWER) Test Methods for Evaluating Soild Waste (SW- 
846), and the Navy Energy and Environmental Support Activity. Her 
experience at EnSafe includes the following: 

Developed Quality Assurance Project Plan for Michie Dump Site 
(W.R. Grace), Michie, TN. 

Provided data evaluation, validation, and quality assurance guidance for 
several projects including: 

NWIW, McGregor, TX 
NAS Belle Chase, New Orleans, LA 
NAS Chase Field, Beeville, TX 
Naval Surface Warfare Center, Indian Head, MD 
NAS Memphis, TN 
Norfolk Steel, Division of Birmingham Steel 

Assisted in development of CLEAN Comprehensive Quality Assurance 
Plan, SOUTHDIVNAVFACENCOM. 



BARTON T. DOUGLAS, 
GEO W GIST 

EDUCATION: M.S., Geology, 1990 
B.S., Geology, 1986 

Designed and implemented a hydrologic investigation of TCE 
contamination in the municipal water supply of Douglas, MI. 

Conducted aquifer pumping tests and slug tests on sites in Millington, 
TN, Indianapolis, IN, and an NPT, site in Fairfax, SC. 

Project manager for the removal and remediation of two leaking 
underground storage tanks at an auto maintenance facility in Memphis, 
TN* 

Assisted in the design and construction of a groundwater remediation 
system at the TCE contaminated site in Millington, TN. Tasks 
included placement and installation of fourteen remediation wells. 

Participated in an environmental audit of a storage facility in Memphis, 
TN. 

Involved in the installation and sampling of numerous groundwater 
monitoring weus on NPL sites in western Tennessee. 



DAVID H. FELTER 
REGISTERED GEOLOGIST 

EDUCATION: B.S., Geology, Rensselaer Polytechnic Institute, 
1983 

CERTIFICATION: 1992, Registered Geologist 

EXPERIENCE: 

Project geologist/project manager for over 85 Site Inspection, 
Preliminary Assessment, Expanded Site Inspection, and Hazard 
Ranking System reports including management of 10 HRS 
packages for Navy Installations. 

Project geologist responsible for the installation of six deep and 
six shallow monitoring wells and eleven vapor probes for the 
RlfFS of the Brantley Landfill USEPA Superfund Site. 

Project geologist for the installation of a total of 41 
groundwater monitoring wells in both consolidated and 
unconsolidated materials. Experience with air hammer, air 
rotary, water rotary, coring, and augering techniques. 

Wefl installations include: PVC and stainless steel, two and 
four inch diameter, flushmounted and stickup, with and without 
secondary surficial casing, and open hole completions. 

Project geologist responsible for the implementation of an EAP 
and generation of the EAR for tank (t-301) at NAS Memphis. 
Provided oversight for a groundwater investigation and 
contaminated soil removal at a boiler plant in Georgia. 

Geologist responsible for generation of section E - Groundwater 
Monitoring Program for the Part B Application for WPNSTA 
Yorktown. 

Geologist responsible for the design of over 100 temporary and 
permanent, shallow and deep monitoring wells, aquifer test 
wells, and clustered piezorneters for an RFI at NWlRP Dallas. 



DAVID W. EZTEHRER, 
GEOLOGIST 

EDUCATION: M . S . , Geology, Bowling Green State University1 198 1 
B. A., Geology, Knox College/ 1979 

CERTIFICATION: Registered Professional Geologist TN #0679 
Registered Professional Geologist AR #624 

Generated 19 exploration and drilling prospects in five offshore areas in 
the Gulf of Mexico and created five regional geologic studies in the 
Texas Gulf Coast Basin. 

Co-authored research and reports for the work plans on three Superfund 
sites in Kentucky and Tennessee. 

Completed Phase I Audits at a number of commercial and industrial 
sites in Tennessee and Mississippi. 

Responsible for geologic, geo-technical and hydrogeologic 
investigations required for permitting at a planned hazardous waste 
disposal facility. 

Involved in the construction and sampling of groundwater monitoring 
weus in eastern Tennessee. 

Conducted Phase II Audits involving drilling and sampling for seven 
clients in five states. 

Supervised the installation of groundwater monitoring wells and 
participated in the sampling of those wells at a Supehnd site in 
western Tennessee. 

Authored one work plan and contributed to other work plans and 
projects for U.S. Navy "CLEAN" investigations. 



GINNY L. GRAY, 
GEOLOGIST 

EDUCATION: B.A., Geology cum Laude Austin Peay State 
University/ 1987 

CERTIFICATION: Professional Geologist, TN 

EXPERIENCE: 

On the Chase Site in Doughs, MI, Ms. Gray implemented a field 
sampling protocol to identify levels of PCBs and Chromium for a 
contractor bid package. 

Conducted land burial site investigation at Oak Ridge National 
Labomtory to monitor for prediction and extent of transmission of 
radionuclides. 

Prepared a feasibility study for Open BurningIOpen Detonation Part B 
RCRA Permit at NAS Key West. 

Prepared a Part B RCRA Permit and a Hazardous Waste Management 
Plan for NAS Oceana. 

Sampled groundwater monitoring wells for hazardous substance 
contamination and supervised well drilling operations at Memphis, 
Tennessee state Superfund site. 

Conducted continuing investigation of steel mini- mill "fluff" dump in 
Virginia to determine the areal and vertical extent of contamination by 
a listed hazardous waste. This investigation included prepamtion of 
remedial action proposals and their respective feasibilities. 

Conducted preliminary assessment of DRMO storage yard at Naval Air 
Station Pensacola for hazardous waste contamination. 

Responsible for design and implementation of various "preconveyance" 
environment. audits to determine potential soil contamination at 
various sites being considered for commercial andlor residential 
development. 



Developed a Hazard Communication Program for the City of Memphis 
Public Works Division. These programs required compliance surveys, 
development of compliance manuals, as well as c o o ~ t i o n  with city 
officials. 

Conducted remedial investigations at facilities for sites with potential 
soil andtor groundwater contamination involving pesticides, chlorinated 
solvents, and petroleum products. 

Prepared closure plans for several hazatdous waste storage yards at 
Naval Base Norfolk, NAS Jacksonville, and Naval Air Station Oceana. 

Field supervision and implementation of numerous underground storage 
tank removal investigations. Field assessments include soil sampling 
and/or monitoring well installation with groundwater sampling. 

Site Manager for two (CERCLA) Superfund Sites in Ohio and McLean 
Counties, Kentucky. Responsible for negotiations with USEPA, RI/FS 
implementation, budgeting, resource allocation, etc . 

Conducted sampling of drums at pesticide spill site. Responsible for 
selecting removal contractor and supervised off site disposal to 
permitted hazardous waste facility. 

Performed karst investigation at western Kentucky Superfund site to 
determine potential contaminant migration pathways and turbulent flow 
aquifer characteristics on-site. 



GERALD T. HAVERKOST, 
GEOLOGIST 

EDUCATION: B. S . , Geology, University of Kentucky, 1989 

CERTIFICATION: Registered Geologist, TN 1762 

EXPERIENCE: 

Site Geologist for a chlorinated solvknt contaminated TN state 
Superfund site. Tasks included work plan design, field supervision, 
data reduction, and report generation. 

Site Geologist for a CERCLA RI/FS of a former pesticide formulating 
facility in South Carolina. Tasks included implementation of a field 
sampling plan, data reduction, and report generation. 

Prepared a QNQC plan necessary for conducting soiVgroundwater 
investigations under provisions of the Mississippi Groundwater 
Protection Trust Fund. 

Site Geologist for a chlorinated solvent contaminated industrid facility 
in Indiana. Tasks included monitoring well insiaLlations and in-situ soil 
gas monitoring. 

Assistant Geologist for a hydrogeologic investigation conducted on a 
chlorinated solvent contaminated site in Michigan. Field investigation 
included deep soil brings, monitoring well installations, and report 
generation. 

Developed and implemented closures at numerous UST sites. Tasks 
included conducting assessments of leaking USTs and supervision of 
corrective actions. 

Responsible for conducting "preconveyance" investigations to evaluate 
potential soiVgroundwater contamination at sites being considered for 
commercial development. 

Served as a staff geologist for an engineering firm in Marietta, GA. 
Responsibilities included project management and assistance with 
numerous drilling projects. 
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Prepared work plans for conducting RCRA Facility Investigations (RFI) 
at U.S. Naval Bases. 



CONWAY TODD HUGHES Ill 
GEOLOGIST 

EDUCATION: M.S. Geology, Memphis State University, 1982 
B.S. GeoIogylEarth Science, Middle Tennessee State 
University, 1980 

CERTIFICATION: Registered Geologist, Tennessee 

EXPERIENCE: 

Conducted a prepurchase Phase 1 and Phase 2 environmental 
assessments at multiple industrial plants owned by ABB Sprout- 
Bauer located in the United States and Canada for Machinenfabrik 
Andritz Actiengeseflschaft. 

a State Superfund site involving contamination with various 
hazardous substances at the Stauffer Chemical Plant in Mt. 
Pleasant, TN. 

Seven yearsconducting geologic and hydrogeologic investigations 
at solid and hazardous waste sites in Tennessee. Reviewed 
geologic and hydrogeologic site conditions and data for siting and 
operational permit or closure of sanitary and industrial landfills and 
hazardous waste treatment storage and investigations, well 
installations and sampling. Prepared reports summarizing site 
conditions and recommending site usage. 

National Priority List involving groundwater contamination of a 
regional aquifer at the Carrier Plant in Coliierville, TN. 

National Priority List site involving groundwater contamination 
with heavy metals at the Murray Ohio Site in Lawrenceburg, TN. 

State Superfund site involving groundwater contaminated with 
industrial solvents at the Genesco Site in Brentwood, TN. 

National Priority List site involving groundwater contaminated by 
pesticides at the Arlington Blending Site in Arlington, TN. 
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State Superfund involving creosote contamination at the Wrigley 
Charcoal Plant in Lyles, TN. 

State Superfund site involving removal of PCB contaminated soil 
at the Modine Plant in Lawrenceburg, TN. 

State Superfund site involving groundwater contaminated with 
industrial solvents at the Heil-Quaker Plant in Lewisburg, TN. 

State Superfund site involving groundwater contaminated with 
solvents at the Sperry-Univac Site in Bristol, TN. 

Conducted preliminary site evaluations of the Newsome Station 
and Spicewood Hollow potential landfill sites at the Metro 
Nashville Landfill sighting. 

Conducted various activities including preliminary and final 
geologic and hydrogeologic assessments of potential landfill sites 
including soil classification and segregation, monitoring well 
installation, monitoring system evaluation for numerous counties, 
municipalities, industries and commercial landfills in Middle 
Tennessee. 



ANDREW C. KIM, @ c-, 
EDUCATION: B. S. Chemistry, Rutgers University, 

The State University of New Jersey11989 

A.S . Engineering Science, Bergen Community College/ 1985 

TRAXNI[NG: OSHA 40 Hour H d t h  and Safety Training 

EXPERIENCE: 

Developed and implemented Quality Assurance Project Plans (QAPPs) and performed 
the role of Quality Assurance (QA) Manager for a number of projects under the 
EnSafdAIlen & Hoshall CLEAN program with the Southern Division of the Naval 
Facilities Engineering Command Comprehensive Long-Term Environmental Action Navy 
program. The QA Manager is responsible for overseeing proper project performance in 
accordance with the requirements stated under the Naval Energy and Environmental 
Support Activity F A ) .  

Performed the role of QA Manager for projects in accordance to the requirements stated 
under the following regions: 
- Environmental Protection Agency's Environmental Compliance Branch Region IV, 
- Environmental Protection Agency Region I, 
- State of New Jersey Department of Environmental Protection and Energy. 

Proficient in the area of analytical and technical data evaluation and validation under the 
requirements of the following agencies: 
- Environmental Protection Agency's Contract Laboratory Program, Statement of 

Work for Organic and Inorganic Analysis, 
- Environmental Protection Agency's Contract Laboratory Program, National 

Functional Guidelines for Organic and Inorganic Data Review, 
- EPA Ofice of Solid Waste and Emergency Response (OSWER) - Test Methods for 

Evaluating Solid Waste (SW-846) 

In addition to the methodotogies outlined under the Environmental Protection Agency - 
Methods of Chemical Analyses of Water and Waste, OSWER Test Methods for 
Evaluating Solid Waste (SW-846), Standard Method for the Examination of Water and 
Wastewater, the EPA PhysicaI and Chemical Methods Branch - Methods for the 
Determination of Organic Compounds in Finished Drinking Water and Raw Source 
Water, EPA Regulations on Test Procedures for the Analysis of Pollutants as defrned 
under 40 CFR 136, and the American Society for ~ e s t i n ~ a n d  Materials and Standard 
Methods. 
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Trained two years with Buckman Laboratories, Inc. as a Quality Control Chemist. 
Received laboratory experience with analytical instrumentation and in quality control 
measures. 

Trained four years in an analytical testing laboratory capacity. Established analytical 
training with methodologies and instrumentations. Examples of such instrumentation 
experiences are with a GCIFID & PZD, GCIECD, HPLCs, WAR Spectroscopy, and a 
number of wet chemistry methodologies. 



JOSEPH R. MATTEQZWS, GEOLOGIST 

EDUCATION: M. S . , Geology, Memphis State University/ 1989 
B. S . , Geology, University of Tennessee at 
Chattanooga/ 1985 

CERTIFICATION: Registered Professional Geulogist TN1112 

Project Manager/Geologist developed RCRA Facility Investigations 
and directed field operations at Naval facilities. Investigated shallow 
subsurface and shallow aquifer systems to define contaminant migratory 
pathways and evaluate health risks. Data used to determine the proper 
worker protection for the demolition of a pesticide-contaminated storage 
facility. 

Project Manager developed and implemented UST closures in 
compliance with local, state and federal (RCRA) laws and regulations. 
Conducted assessments of leaking UST sites and completed corrective 
actions for petroleum hydrocarbon contaminated soil and groundwater 
systems. Completed UST- related projects in Tennessee, Mississippi, 
Missouri, Alabama, Indiana, Texas, and Kentucky. 

Project Geologist designed and directed field activities of a Site 
Inspection of a land disposal facility for the US Navy. Prepared a Site 
Inspection report under CERCLA protocol for the preparation of a 
Hazard Ranking Score of the facility. 

Project Geologist conducted state and private industry site 
investigations: assessing geohydrologic conditions, determined nature 
and extent of site contamination, dealt with organo-pesticides, 
chlorinated hydrocarbons, non-halogenated hydrocarbons, chlorides, 
cyanides and PCB's. 

Project Coordinator overseeing the emergency remedial response 
action at a PCB spill site in Akron, Ohio. Activities included removal 
of PCB-contaminated soils, oil-cooled capacitors containing PCB 
dielectric fluids and decontamination of PCB contaminated concrete 
floors and walls. Designed and implemented sampling scheme for 
verification of cleanup of PCB contaminated areas. 
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Geologist supervised drilling operations, installed monitoring wells, 
monitored health and safety compliance, and collected soil and 
groundwater samples following CLP protocol. 

Geologist investigating a proposed hazardous waste incinerator site: 
characterized stratigraphy, geologic structure and geohydrologic 
conditions. 

Assistant Geologist for a long-term groundwater monitoring program 
at a Tennessee State Superfund site: quarterly groundwater sampling 
under CLP protocol, collected and reduced groundwater data and 
prepared piezometric maps and geologic cross-section delineating the 
distribution of a chlorinated hydrocarbon plume in a multiple aquifer 
system. 

Investigator conducting Phase I environmental site assessments and 
environmental compliance audits consistent with the "due diligence" 
clause of CERCLA. Reviewed facility o p t i o n  for compliance with 
local, state and federal environmental laws and regulations. Identified 
potential environmental compliance problems and estimated cost for 
corrective action. Conducted audits in close cooperation with investors, 
legal counsel, and lending institutions and their attorneys. Designed 
and conducted Phase II audit investigations where subsurface and 
groundwater contamination was indicated. 

Field Coordinator on hazardous materials abatement sites: monitoring 
health and safety compliance and consulting. 



GREG T. PIERCE, GEOLOGIST 

EDUCATION: B. S . Western Kentucky Universityfl991 
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Authored a groundwater monitoring program for an industrial site in 
Memphis, Tennessee. The contaminates of concern are trichloroethene, 
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Project manager for CERCLA RI/FS for an industrial manufacturing facility. Related 
tasks included the design and implementation of geologic/hydrogeologic assessments for 
chlorinated solvent contamination in soils and groundwater. Investigation included 
monitor well installations, soil vapor extraction, borehole and surface geophysics, and 
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APPENDIX R 

WELL CASING MATERIAL 

Source: US Army Corps of Engineers. Leaching of metal poUutants from four 
well casings used for groundwater monitoring. September 1989. 

Hewett, Alan D. Groundwater Well Review. Potential of Common Well 
Casing Materials to Influence Aqueos Metal Concentrations. S p ~ g ,  
1992. 



Southern Division Naval Facilities Engineering Commnd (SOUTHNAPFACENGCOM) is 
committed to using only the most reliable methods to obtain the data used in its 
investigations. Therefore, S O ~ V F A C W G C O M  recommend0 tht w e  of well casings 
made of Polyvinyl chlorib (PVC) material for monitoring wells installed at NAS 
Cecil Field. After reviewing the literature, S O ~ V F A C E N G C O M  has concluded 
t h ~ t  PVC is a sunerlqL: vsll casing material when monitoring r plume consisting 
of both metals and organics. Attached are w o  recent publication supportive of 
SO~VFACEIJGCOHts position: "Influence of Casing Materials on Trace-lave1 
Chemicals in Well Watern (Parker, 1990) and 'Leaching o f  metal pollut.nts from 
four well casing used for ground-water monitoringm (Hewitt, 1989). 

SO7JTHNAVFACENGCOM requests USEPA consider the following information as required 
in the "Alternate Well Casing Moterial Juotification" form 

1. The Data Quality Objectives (DQO) for the samples to be collected from 
wells w i t h  PVC casing per EFA/SlO/G-87/003., "Data Quality Objectives for 
Remedial Response Activitie~.~ 

Response: The DQOs for the remedial investigation (RI) at Cecil Field are to 
provide information of sufficient quality to support risk assessment and 
f easibility study conclusions. The quality assurance and quality control (QA/QC) 
procedures are specified in the Sampling and Analysis Plan (SAP). Sample 
collection and accompanying QA/QC procedures are designed to meet USEPA level 4 
criteria. 

2 .  The anticipated compounds and their concentration range. 

Response: The folloving is a list of the contaminants that exceeded an existing 
mucimum contaminant level (MCL) and the highest contaminant concantration 
detected: b a d  at 385 ug/l, Chromium at 425 ug/l, benzene at 4 u u l ,  Trichtoreth- 
ylene at 400 ug/l, and I,l-Dicbloroethane at 210 ug/l. 

3 .  The anticipated residence time of the sample in tha well and the aquifer's 
productivity. 

Response: Each well will be purged immediately before the sample is collected. 
The anticipated residence time of the vater prior to sampling should be less than 
twenty minutes. The surficial aquifer is estimated to have a transmissivity 
range of 0 .OS to 3.93 m2/&y. 

4. The reason for not using a hybrid well. 

Response: SOUTHNAVFACENGCOM feels that PVC is the preferred material when 
sampling mixed vaste plumes. Stainless steel may absorb or adnorb heavy metals 
such as lead, chromium and arsenic. Also, the cutting oils used in the 
manufacturing of stainless-eteel riser and screen are difficult to remove. Thmse 
oils, if not completely removed by the decontarninati on cleaning, may contaminate 
the well. Hybrid vellr introduce additional problems, such as, the junction is 
usually 8 weak point subject to break~ge or is 8 place for down-hole equipment 
to become ensnared. 

D-L 



5 .  Literature on adsorption/desorption characteristics of the compounds and 
elements of interest for the type of PVC to be used. 

Response: Two reprints are attached that evaluate the sorptive characteristics 
of stainless steel and PVC. The study tilted 'Influence of Casing Materials on 
Trace-level Chemicals in Well Water' (Parker, 1990), evaluated all tho chemicals 
of concern identified in previous Cecil Field studies except benzene and 1,l- 
dichloroethane. 

6 .  If an anticipated increase in thickness of the wall thicltness will require 
A larger annular space. 

Response: No change in the annular space is required. 

7.  The type of PVC to be used and if available the mnufacturtrs specifica- 
tioris. And an assurance that the PVC to be used does not leach, mask, 
react or otherwise interfere with the 'contaminants being monitored within 
the limits of the DQO(s). 

Response: The PVC will comply with American Society of Testing and Materials 
(ASTM) F480 and D1785. 

SOIT'XXNAVFACENCCOM strongly believes that the quality of data obtained by using 
PVC well constlrrction morerials will be equal to or an improvemant over the use 
of stainless steel as a general purpose well construction material. 



DEPARTMENT OF THE ARMY 
COLD REGIONS RESEARCH AND f NGMFERlNG tABORATORY. CORPS OF ENGMEERS 

HANOMR, NEW HAMPSHIRE 03755.1290 
February 25, 1991 

I 

Applied Rerearch Branch 

Ms. Peggy Lane 
ABB Environmental Senices 
2571 Executive Center Circle, East 
Suits 100 
Tallahannee, Florid. 32301 

Dear h. Lana: 

1 have enclooed 8 copy of our journal article that compares the 
sorption of organics and metals by four well casing materials (WC, PFTE, 
and stainless steel types 304 and 316). f have also included a more recent 
study that compares the leaching of metals from these materials; this study 
was conducted by Alan Hawitt. It is our opinion that since you are 
monitoring for both VOC's and metals that PVC is the best material to use in 
your monitoring vrlls, provided that you do not anticipate encountering an 
undiluted solvent of PVC. Stainleas steal is not  good caring material to 
use when monitoring for mrtals. Also. mtainlesr atrel should not be placed 
in any environment that is corrosive. "Tha Handbook of Suggested Practices 
for the Design and Installation of Ground-Water Monitoring Wells,' by Linda 
Aller et a1. (1989, published by the National Water We11 Asrociation, 
Dublin, Ohio) has an excellent dfscturion on corrosion of steel products. 

If you would like any additional question8 anovered, please do not 
hesitate to cal l  me at 603-646-4393. Alan Hawitt can answer any qusxtions 
on our metals studfer. He can be reached at 603-646-4388. 

L :  f i 3  91 23 19 
I hope you find this material useful. 

Sincerely, 

&a &.A 
Louise V. Parker 
Rasearch Physical Scientist 
ApplLed Reoearch Branch 
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PREFACE 

lhis rrpartwasprrpared by h D .  Hcwitt, Rcseardr Chemist, Gaxhanical 
Sdmces Branch, Research Division US Army Cold Regions and Research and 
Eqinemg Laboratory. 'Ibis pmjcct was funded by the US. Army Toxic and 
Elrzardws Matdab Agarcy (R-90 Mdti-amlytical Sedcts), Martin N. Stutz, 
pmject monitor. 
The author thanks Dr. Thomas F. JcrJdns and Dr. Clrumct Grant for as&ance 

in the expahental design, and Dr. Charles M. -fQ, James H. Cragin, Dr. 
Jcnkinr, Dr. tlrandar K m d a r  and Dr. Ctant for critical d e w s  of the text. 
The contents of this report are not to be used for advertising or promotional 

purposes Citation of brand names does not mnstimte an offidal endorsement or 
approval of the w of such comxnerd products. 
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Leaching of Metal Pollutants From Four Well Casing 
Used for Ground-water Monitoring 

Groundwater monitoring rtquitcl tht instab 
tion of mnduits to bansfa water to the surfact for 
coUcction. Four commonly used well easingr .m 
made from 2-in. (S-crnl diuntter polyvinykhb 
ride 0, stainlrtss steel 304 (SS 3041, staides!% 
steel 316 (SS 316) Md polytemfluorotthyicnc 
(FIFE) p i p .  Rqmsatativt sampling of ground 
waturrquins that materials mrpioyed in thesrtu- 
ntd m e  do not inaucne~ the cancentration of 
adytes of ht-t 

Only a few studies have reported the influence 
of wd-g materials on the concrntrations of 
inorganic substances in ground water during wa- 
ter quality analysts. Several studies have demon- 
sbated that thest materials (chidem steel, W C  
and PEE) sorb appnciable quantities of certain 
ionic speaes (Eichholr et aL 1965, M i l l a  1982 
Hewitt 1989). Evidence also exisis showing that 
me* are released into ground wata from stain- 
less steel and W C  pipes (Houghton and Bergex 
1984, M o n a  d Helfrich 1986, Hcwitt 1989). 
The release of metal d y t e s  by s t a i n k  s t 4  has 
been twodated with its corrosion, which in some 
instances has been observed to produce a hydrous 
iron pneipitate (Barcelona and Helfrich 1986, 
Hewitt 1989). 
RKently,ahboratoryocpcrimentwasconducted 

testing the effects of ground-water composition on 
the w d  casings cited above (Hewitt 1989). In this 
experiment two concentrations of metals (As, Cd, 
G and PB), pH and total organic carbon were 
inbodumi as ground-waters01ution~bla. R e  
d t s  of this experiment indhttd that PI'FE was 
inat to tht d l c s ,  whmas both W C  and s h -  
less steel well casings were affected. Thew two 
m a t e d  Icachtd and sorbed some of the mctrLs 
introduced into the ground water. In addition, 
several staidem steel casing seciions developed 

surface oxidation, whieh introduced a random 
sourec6f~tionbyprwidingreleMemccha- 
nhns and activesites for sorption. W C  was a low- 
level source for Cd and pmnded sorption sites for 
Pb. Staides s t d  316 was a low-level source for Cd 
and provided sorption sites for As, G and Pb. 
Staidus steel 3tM was rbo a low-level source for 
Cdandpmvided~onsitesf6rAsandPb.The 
went of the sorption or -lease of metals was often 
influenced by the solution variables. This study 
concluded that the stainless steel casings were the 
least suitabk for monitoring the metab studied 
(As, Cd, Cr and Pb) in the ground water solutions. 

A concurrent study done nt CRREL P a r k  tt d. 
1989) looked at pund-watusolutionsspiked with 
orgzmic cumpounds expc%ed to the same four well 
&g. In m t m s t  to the d t s  for metals, eight 
(dr and trms-1,2dichio~ylene, m-nitrotolu- 
ene, trichloroethy1mt, drloroknzene, +,p and 
rndichlorobauent) of the ten organic compounds 
studied sorbedmoreqruclcly and tor graterextent 
onto PTFE than W C  and did not sorb onto the 
stadtss steeb. The same results were obtained 
when the ground wata was treated with 2.0 g 
NaCl/L to test for effects of ionic strength. These 
findings support the earlier work of Reynolds and 
Gillham (1985) who obr*rvcd rapuA -on of 
~chloroethyltne by P I E  w d  casing. They 
suggested that FTFE is the least desirable material 
for a well casing when organic corn- are 
monitored in gmund water. 

The wls of these two rrcmt CmEL studies 
(Hewitt 1989, P a r k  et aL 1989) and supporting 
evidence in the literatun I d  to the suggestion that 
W C  may be the best compromise among these four 
wdcasingsformonitoringgnntndwattrforboth 
inorgaruc and organic d y t e s  (Parker et d. 19881. 

The o b j v t  of this study is to ewmint mttll 
leadring charaetcrirtb d thest four weUcasing 
matt- in ground water. Leaching studies that 



compare these four well msingt have not been 
reported in the literature. The resulfs of this ex* 
matt will determine which casings are the most or 
the least susceptible to leaching the metals. The 
analvtes analyzed induded all of the metals on the 
Environmental Protection Agency's priority pol- 
lutant kt, along with copper. 

MATERIALS AND METHODS 

Mat& 
The W C  and staiderr steel well ersings were 

obtained from Johnson Well Screen, and the ITFE 
was obtained from ME', hc All well casings were , 

speakally manufactured for ground-watermoni- 
toring. The -8s all had apprordmately a Sun  
inner-wall diameter and were cut in iengths of 
approximately 2 cm. The txact length of the rings 
depended on the wall thickness and diameier of 
the pipe because we wanted to maintain a constant 
surface area of 80 ad. cut  surfaces composed '17% 
of the area for the PTFE and PVC welI casing and 
9% for the stainless steels. 

h u t i o n s  were taken during pipe milling to 
prevent exposure to grease, dirt, oil and solvents, 
and to avoid excessive handling. After xnilling, the 
individual wcl ldgr ings  werc rinsed with deion- 
ized water (Millipore, Type 11 and at dried before 
being placed into the ground-water-fled sample 
containers. During riming we made no attempt to 
remove surface discoloration or ink on the pipes; 
we used them as we had received them from the 
m8nufachuer. This limited cleaning was consistent 
with commonly employed field protocols.' The 
well-casing sections were handled with plastic 
gloves and nylon forceps after milling. Two sec- 
tions of the 5S 316 pipe were not used because 
excessive surface rust had formcd. In general the 
stamless steei well casings appeared to have devel- 
oped more rust during the 9-month storage period 
than they had when first obtained. AU exprimen- 
tal work was perfomed in class 100 deanrooms. 

Polypropylene ]ars (69 mm od x 62 mm height, 
125 mL,Modd 6185-E37, Thomas Scientific) served 
as the sample containers. The jars were d e d  in a 
1096 v/v concentrated, distilled HNOj (G. Fred- 
d Smith [GFS]) deionized water solution, then 
rinsed with and soaked for w c r a l  days in deion- 
ized water prior to use. Other materials, such as the 
7SmL~mple  airquot M c s  (polyethylene,Nagle), 

~manrI mmmuniation with Louiae V. P a r k  CRREL, 
1989. 

pipette tips (Eppmdorfl, and the 2-L glass bottles 
(reagent @eHNO, bottles, Baker), were deaned 
similarly. 

Test design 
Tests for the release of metals from PVC, ITFE, 

SS 304 and SS 316 well casings were done in txipli- 
cate by exposing sections of each to ground water 
for pmods of 1,5,20 a d  40 days. Three sample 
containers with no well casings served as controls 
lor each of the exposure pcriods. The containm 
with and without well casings were filled with 98 
mL of ground water collected from a 76-m-decp 
domesticwell systemin Weatherfield, Vermont; 60 
containers, 12 with a single section of each of the 
four welleasing candidates (12x4) and 12 conhok, 
nude up the expaimmtal sample setup. The well- 
casing rings were submerged in the ground-water- 
wed sample containers creating a pi d a c e -  

5-3  - area-to-aqu~voiume ratio of 0 s  cm /cm . Tfus 
experimental design provides a surfacema-tc- 
solution ratio similar to that of weU casings in 
ground-water monitoring wells below the satu- 
rated zone; howeva, the ratio is much lower than 
that which exists for welt sacens. 

Samples were prepared by tmden5ng weighed 
amounts of ground water into each jar from a single 
2-L g h  bottle. The jars were s c l d  randomly 
for the experiment because the ground water was 
transported in three separate 2-L glass bottles. The 
pH and conductivity of the ground water from all 
of the bottles was 7.8 and 240 x l[r2 mho/an, re 
spectivcly. Ground water collected from this source 
previously showed similar pH and conductivity 
levels (Hewit! 1989). While the w d  casings were 
exposed to the ground water, the jars were scaled 
with a cap and stored in the dark at 24'C. After the 
well-casing sections had been removed horn the 
jars at the end of each time intmd, 2 mL of cancm- 
trated 9 (GFS) was added totheground water 
to bring the pH below 1.0. Studies haveshown that 
acidification below pH 1.5 is effective in preventing 
the loss of trace metals from natural waters (Sub- 
ramanian et aL 1978). The aadified, gmd-water- 
filled jars were recapped, h a n d d l t d  for 10 sec- 
onds, then Left at rest for at kast 72 hours before we 
transferred a 5-mL aliquot to a 75mL sample vial 
(poIyethyIene, Nagle) for the subsequent determi- 
nation of Ag, As, Ba, Cd, Cu, G, Pb and Se. 

The entire experimental setup was duplicated 
for the analysis of Hg, except that we determined 
Hg immediately after the ground-water-Wed jar 
was aciued.  

In a prekmuuYy -at, ground water 
stond in the polypropylme jars was spiked with 



Crrl. Cr and Pb to seeif sorption of metals ions on t)re 
jar w& would interfere with the test resulb.These 
metal ions, added to the ground water and stored 
for 6 davs in the sample jars, were recovered upon 
acidification ('Table 1). The desorption of metid ions 
from container w a k  has been reported by Choa et 
al. (1968).For thisprehunary test.S.OOpg/Lof Cd, 
Cr and Pb was dowed tosit in ground-water-filled 
jaft (100 mL) for 6 days. Then we added 2 mL d 
ancentrated HNO, (CFS), hand swirled the d u -  
tion for I 0 seconds, and removed a 5 - d  ahquo t. A 
sccond 5-mL aliquot was removed 72 hours lata, 
following the same procedure. The results in Tabh 
1 show that an average of 95% of the a q u a  metal 
was recovered immediately after acidification, and 
aliquots mnwed 3 days kter showed d y  2% (not 
s i p f i a t  at the 95% confidence level) additional 
4 p e  rccovcry. Thuo the metals either rtmained 
in the laboratory ground-water solution or were 
desorbed from the jar walls q a y  upon aadifica- 
tion. 

Table 1. Recovey of Cd, Cr and Pb (4.90 p@Ll 
from ground w r t u  stored in the sample jua and 
allowed to equilibrate for 6 drys before being 
acidified with 2 mL of concurtrated HN03. 

For the determination of k, a matrix modifitr- 
0.015 rng Pd and 0.01 mg Mg(NO,),--was added 
so that the charring temperature codd be raised to 
'IZWC. Of this p u p ,  only As and Se determina- 
tions requited deuterium bnckgrod mtrectlon. 

Mercury was determined by Cold Vapor Atomic 
Absorption (CVAA). We employed a 48-mL ah- 
quot for the Hg dettrminations, following a m d i -  
fie3 Hatch d Ott (1968) procedure. Atquob of 48 
mL of grwnd water were reduced with 2 mL of 
10% v/v stannous chloride and then spargd with 
Hg-fm air. The reduced Hg vapor passed through 
& Mg(C104)2 water vapor trap into an optical cell 
designed to enhance detection (Tunnl and Ato- 
man 1980). The optical cell was positioned in the 
light path of the PE model 403 U S  

Mercury was determined the m t  day that well 
casings were nmwed from ground-water-filled 

tolimitvdatilirationofHgfromsalution (Coyne 
and Collins 1972 Lo and Wai 1975) and to avoid 
vapor contamination assodated with storage in 
p l y  containers (Cragm 1979). All of the other 
metah were detmnintd within 2 weeks after the 
last exposure period. 

Analysis procedurer were designed to achieve 
detection limits of 1% or less of the present domes- 
tic water quality levels set by the EPA (Table 21. 

Acidificntiarr w d  selenium, det&ined by g r a p h i t e ~ c e .  was the 
L a  than 10 nrirtrrts 72 liorrn oniy metal with a detection limit sligh tly above thrs 

~ m o r i ~ t t  A m ~ ~ n t  level Cfabie 21. Method Detection Limit (MDL) 
*pdrkd P c r ~ ~  Pnmrt were established fortowing the procedun outlined 

IPRIU m n d  (PRIU rrcard in the Federal Regista (1984) for the analysis of a 

Cd 4.65 ~1 .9  4-72 969 sample in a grven soIution. The MDL estimate 
4 . z  96.3 4dS 99.0 quires that a minimum of swen rtplicate deter- 

m&tions be made of an analyte conmtration that 
4.48 91 A 458 935 is one to five times the estimzltcd detection level. 
4-48 91.1 4# 95.7 

Table 2 EPA intuim primary 
drinking water qudity levels 
(1983) and the method detu- 
tion limits (MDL). 

Andpis 
Silver, arsmic, barium, cadmium, copper, drro- 

mium and lead were determined by Graphite Fur- 
nace Atomic Absorption (GFM) using a Per&- 
Elmer (FE) model 403 Atomic Absorption Spectm 
photometer ( A S )  coupled with a PE model 2200 
heated graphite a tomlcr. Instrumental procedures 
followed the general guidelines pvided in the 
manufaEturds instnammt manual Perkin-Elmer 
1981). Hand injections of either 20,50 or 100 pL 
were employed for the analytes mentioned above. 

P A  prilrrrty 
drinlsr~g wtcr 

I d s  MDL 
M0I t r w  W / L )  

Ar 50 OAS 
Ba loo0 24 
W 10 IXB9 
Cu 1m 43 
Cr 50 U.16 
Pb 50 0.11 
Hg %I urn0 
Se 10 021 
At! 30 0.12 



Table 3. Summuy of ANOVA and LSD dctermirutioru for average d y t e  concmtntions (pg/L). 
Materiais with eornmon underlining arc not differeat at the 95% confidence level u determined by the LSD. 

20 FTFE ConaoI WC 55304 SS316 20 Conbol PTFE SS316 W C  9301 

5 Control PITE FVC 55316 S S M  5 PfE PVC b n l ~ ~ l  5530( 55316 
OM 022 1.12 1.79 3.34 7.8 9.9 10.1 11.0 424  

(LSD - 031) (LSD - 1241 

20 Rl% conrr~l W C  SF316 S3lM XI WC ITFE Control 5.5304 SS3l6 
0.19 0.22 12U 3.30 4.61 6.8 83  10.1 1 612 

(SD = 1.17) ( U D  = 385) 

4-0 Control PTFE PVC SU16 SSXM 40 W C  I W E  ssJ1)4 Control 
0.21 0021 1.11 ZU 5.13 4.4 5 2  11.5 14D 823 

( U D  3 1.04) (LSD = 1721 

The MDL is obtained by multiplying the standard 
deviation of the replicate measurements by the 
appropriate one-sided t-statistic corresponding to 
n-1 ~ ~ ~ T C C S  of freedom at the9996 confidenceleve~. 

Each sample diquot with a determined analyte 
concentration above the MDL was analyzed at least 
twice. Analyte concentrations were based on the 
average peak heights from a strip chart recorhg. 

Aqueous calibration standards for Ag, As, Cd, 
G, Cu, Pb, Hg and Se were prepared by diluting 
1000.mg/L ccrtificd atomic absorption st& solu- 
tions Fisher ScienWc Corp.). A Ba stock standard 
was made by dissolving a weighed amount of 
Ba(N0 (Baker, Reagent Grade) in deionized 
water. vorking standards were prepared in deion- 
ized water addifid to 2% v/v with HNO, (GFS). 

calibrations were established by dettrmining 
three different concentration standards in tripli- 

ate. Standards wererandomly introduced through- 
out the course of sampie analysis, and all of the 
calibration cwer wen linear over the concmtra- 
tion range examined To scc if the intempts were 
sigruficantly different from zero, we compand the 
residuals for the models with an intercept and for 
the models with zero intempt using the F-ratio at 
the 95% confidence Iwel. Adytc  concentrations 
in the samplesandmntrok were determid b e d  
on the slope and intercept only if the intercept was 
deemed sigIulicant. Otherwise, a -intercept 
linear model was employed. 

To assess leaching of metah from the surface of 
the four wellcaring matexiah, an d y s i s  of vari- 
ance (ANOVA) was performed on thm metals 
(Ba, Cr, Cu and Pb) that had beem consistently 
found above the established MDL for the four w e -  
&g matcrirIs and the control IE a significant 



difference was detected by the ANOVA among the 
average analyte concentrations in the ground wa- 
ter for a p e n  material, then a Least-Signiheant- 
Difference (LSD) analysis was performed. Both 
analvses (ANOVA and LSD) used the 95% confi- 
dence level The results of these analyses stab- 
lished which well casings contributed partidar 
d y t e  to the ground water over and above those 
contributed by other wcfl casings or the control for 
the different expoam periods (Table 3). In addi- 
tion the aqueous metal concentrations that exceed 
1 % of the EPA drin);ing water quality lewd were 
identified. Tht low-level warning criterion was 
chosen since this study did not always establish the 
native levels present in the ground water. Thus, tht 
contribution of metals from the well casings could 
range from one or more orders of magnitude above 
the background concentrations. 

RESULTS 

Buium 
The analysis of the I-day e x p u r e  samples 

showed that all of the ground-water-filled vessels 
containing pipe sections had aqueous Ba concen- 
trations that wtresigxuficantly greater than that of 
the confml; however, all of the values were low 
(Table 3aI. The subsequent exposure periods do 
not follow this pattern but instead established that 
SS 316 was the only material that consistently 
contributed s i w c a n t  levels of Ba to the solution 
relative to the other samples and the controls Fig. 
la). TIe average inmase in aqueous concentration 
for the ground water exposed to SS 316 was about 
70% compared to the control. Alter 5 days of expe 
sure, ground water in contact with SS 316 devel- 
oped aqueous Ba concentrations that exceeded 1% 
of the dnnking water quality level established by 
the EPA. None of the other well casings tested 
produced aqueous Ba concentra tions that exceeded 
I % of the EPA drinking water q d t y  criterion or 
were significantly different from the control after 
the initial exposure pcnod. 

Cadmium 
We did not use ANOVA with Cd since the 

majority of concentrations determined were below 
the MDL (Appendix A). After 1 day of expasure, 
both ground-watawlu tions containing SS 31 6 and 
W C  had aqueous Cd that exceeded 1% of the EPA 
chinking wattr quality led. 

Figure 1b shows the average Cd conmirations 
determined for the control and well casings. It 
appears t b t C d h i n i W y n l d h m S S 3 1 6 a n d  

WC but becomes mod& onto the weil casing 
with time. Stainless steel 316 contributes approxi- 
matelv an order of magnitude (more tlran 10%. of 
the EPA drYJring water quality Izvel in some cases) 
more Cd than PVC for equivalent exposure peri- 
ods. 

aUamium 
Beyond the lday  exposure, the analysis COW- 

tently demonstrated that both smides steel well 
casings contributed siknrfiarntfy greater quantities 
of G to the ground water than the conmi or the 
other materials tested mable 3b). There metal well 
casings, along with W C ,  increased G concentra- 
tiom in the ground water above 1% of the EPA 
drinking water quality level (Fig: lc). The extent of 
the G contaminatiun coming from the PVC was 
three to five times less than that coming h m  the SS 
304, which d y  showed the highest average 
Eontarnination for a givcn exposure period, the ex- 
ception being the initial exposure pend. 

The ANOVA and LSD tests failed to distinguish 
any difference between the materialo for the lday 
v u r e  because of the large variation among the 
the thrtc SS 316 samples. If SS 316 is removcd, the 
analysis shows both PVC and SS 304 to contribute 
sipficantly greater quantities of Cr to the ground 
water than do the control and PEE. The only 
m a t e d  that showed a consistent trend wasSS304 
(Fig. lc), which created increasing concentrations 
of G with time. Throughout the experiment t h m  
was no si@cant difference for G between the 
control and the PTFE well casing. 

Lead 
The fmt two exposure periods showed WC to 

leach the greatest amount of Pb and to be signrfi- 
cantly different from the controland PEE. Ttre two 
longest exposure periods showed that SS 301 
leached the greatest mount of Pb to ground wrtec 
however, the levels observed in solution for SS 304 
were only statistically different from themtfor the 
W a y  exposure period (Table k). Thc awagc 
levels obtained for both of the stainless st& and 
for PVC consistently d c d  I % of the EPA drink- 
ing water quality standard (Fig. Id). 
The most distinctive trend was the decrease in 

Pb with increasing time of exposure for PVC (Fig. 
Id). Both stahlesssteel wcll casings showed slight 
dmxeases in Pb Sevek afm aqueous concentration 
maxima were obtained. The Pb that was initially 
released was resorbed by the W C  and staides 
steel ~ c l l Q s i n ~ ~ ~ t t h t ~ r n t , t h n r  
was ho significant difference among the control, ss 
316 and FIFE. 



Control 
4 PTFE 
0 PVC 
SS 304 

0 S S 3 1 4  
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I 
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0 ss 314 

b. Cd. 

c. cr. 
Figurn I .  Gmund-wtn leaching of metals tvdl casingr bring emmind. Common ktten 
mt to points denote msigniFcpnt difhnsent  the 0.05% mnfi&nce i n t m /  as detcnnincd by 
ANOVA and LSD. 



Control 
A PT FE 

0 . SS 104 
0 SS 114 

4 0  

d. Pb. 

r Control  
A P f f E  
0 P V C  

SS 304 
0 SS 514 

Copper 
The statistical analysis distinguished SS 316 as 

theodymatcnalthatawrhibutcdsi@~~n~ymorr 
Cu when exposed to g m d  water than the other 
materials tested mable 3d). Aqueous coneentm- 
tions exceeded 80 pg/L for SS 316 versus about 10 
pg/L for the other materials and the controL 

Both FT'FE and W C  well casing showed a gm- 
eral hend of decreasing Cu with W i n g  time of 
exposure and OM s h d  ~onccntntions klow 
the conml Fig 14. M trend, dong with tho lack 
of my trend with respect to thc control, demon- 
strate  that these two plastic pips provided the 
substrate for sorption. 

4 0  

e. cu. 

Antnic, mrrewy, selenium and silver 
TIM detembtions for As, Hg. Se and Ag were 

not shtistidy analyzed beuuse the maprity of 
thecanccntrations wereat or klow the established 
MDb. Based on the analysis methods employed, 
none of the wtll casings consistently contributed 
As, Hg or Ag above I% or Se above 2% of the EFA 
dlinbhg water quality level. 

DISCUSSION 

Ground water was collected from a domestic 
wd system and stored in sealed 2-L glass bottles 



for approximately 24 hours prior to being trme 
ferred into test jars. Ground water coilected in this 
fashion is aerated at the faucet and exposed to an 
oxygen-rich environment wery time the lid of the 
container i s  removed. Handling the ground water 
in this manner most likely changed the oxidation 
potentid, facilitating oxidation reactions (Srunun 
and Morgan 1970). We made no attempt to simu- 
late the natural ground-water mdox state or to 
quantitatively a*sess the chemical e q d i b ~  that 
existed during the count of this experiment 

T h e  was visible rust on 11 of24 sections of the 
siahiess steel pipes Cable 4). Each pipe section 
was carefully examined prior to submersion and 
after nmoval from the ground water. In this ex- 
periment and in a previous one (Hewitt 19891, 
oxidation on the stainless steel was pndornhantly 
found on the wall. Xf oxidation is providing sites for 
sorption or release mcdranisms, then the freshly 
cut surfaces were mort likely not a mapr factor in 
the behavior of these two material, Fresh surfaces 
on the PVC pipe is  not an experimenbd artifact 
since PVC well ~ l c m  is made by slotting the pipe. 

It was apparent from the values determined for 
the control samples that the tiuee 2-L @ass bottles 
used to trawport the ground water had different 

concentrations of aqueous Cu (Appendix A). The 
range of aqueous Cu concentratrons mast likely 
reflect the residence time of the ground water in the 
household and well plumbing. Three distinct pop 
ulations of Cu concentration were deterxuned for 
the controls at the 99% confidence level ( X  = 
9.8f0.0, n = 4; 5 = 103M22, n = 5; X, = 16.0W.b. 11 

= 3). Differences between adjacent mean toncen- 
trations were established by testing against the 
maximurn variance determined for all of pop&- 
tiom (ic, XIS a d  x,X3)' 

The pups established by the three Cu popula- 
tions were then tested to determine if any of the 
other metals found above its MDL w e  doo sig- 
nificantly different. Table 5 pnocnts the averages 
and standard deviations for the metal p u p s  based 
on the Cu populatio~ for the control. Only Pb 
shows the same haeasing mean concentration 
tknd as the Cu groupings; however, the averages 
for the adjacent Pb groups were not significantly 
different at the 95% or wen the 80% confidence 
level when analyzed in the same manner as the Cu 
populations. This analysis establishes that ody Cu 
was sipficantiy influenced by the sample prepa- 
ration procedure. Mixing the ground water from 
the three collection bottles would laave eliminated 

Table 4. Physical state of stainless steel pipes after exposure to 
p u n d  water. 

KPI: W R  = rust on wall: ER m nut on dgc; dash mcrm no mst. 

Table 5. Average mttd concentrations for the controls 
- b u d  on the groups cstabilhed by the Cu populations 
(P%L). 

2 Avg. 103, 020 025 0.48 5d 
w. DW. 0.19 om 0 . 1  om 029 

' S l l t u b d y  different at the 99% conMan Icvcl. 



Table 6. Summuy of rrrdts. 

MtmuIr that ksehcd >I% of 
the EPA drinkmy cvrm @ty 
kwcl in ~nrund-water wtuhw. 55 316 S5 316 SS XU 5S NA' 

PVC WC 56316 W C  
WC SS 316 

this artifact. The level of Cu leached h m  the S316 
h d e d  thedBsmmbetweenthtestablbhed 
populations. 

The results of this study support our previous ' 

work (Hewitt 1989) showing that PTFE is th9 least 
reactive material, whereas both W C  and stainless 
steel welI casing idumee aqueous concrntra- 
tions of metah in laboratory ground-water solu- 
tions. A0 in the h t  study, the variance among the 
stainless steel replicate was often the greatest, 
indicating .that this material is susceptible to pro- 
dudng random emr. Both studies found that SS 
316 and W C  leach and sorb Cd; in addition, these 
two materials, along with SS 304, sorb Pb. Studies 
in the future should be conducted under anoxic 
conditions to see if oxidation of the stainless steel is 
simply an artifact of these experiments. If comosion 
of stainless steel is absent under reducing condi- 
tions, then we might expect less random variation 
and less of an infiuence on the metaI analyta in 
ground-water solutions. 

A summary of the results flabfe 6)  dearly shows 
that thestainless st& wen the greatest  sour^ of 
contamination under these experimental condi- 
tions. When PVC leached metals (Pb, G and Cd) 
that exceeded 1% of the EPA dnnking water qual- 
ity spcafications into solution, here was always a 
trmd showing a dcenase in concentration with 
time of exposure. This would suggest that the 
leaching of Pb, Cr and Cd from PVC is a surface 
process and b sanall Most likely the initial release 
could be deueased by more extensive cleaning 
before the pipes are used. Thesamestatement docs 
not apply to the stainless steel weli casings. In the 
cases of lcpehed Cu from SS 316 and leached Cr 
from SS 304, the concentrations of these metals con- 
tinually incrraPc*d with time o v a  40 days. It is pos- 
sible that staides st& could supply these m- 
lytes to ground water over an extended p d o d  of 
time, perhaps the entire lift of the casing. 

CONCLUSION 

Amoq the four types of well casings k s t d ,  
FTFE was the only materid that did not leach any 
of the nine metals examined. The other materials 
tested in this experiment (PVC, SS 304 and SS 316) 
compromised laboratory pound-mter samples 
by contributing a n a l p  of interest (Ba, Cd, G, Pb 
and Cu). Investigations where d y  hace metals are 
of intanst should use FWE below the saturated 
zone. W C  would be the appropriate second choice 
since its influence on mttd d y t e s  appears pre- 
dictable and small. In contrast, the two stainless 
steel materials s h o d  be avoided. 
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APPENDIX A: LEVELS OF CD, R, CR, BA AND CU DETERMINED 
IN GROUND-WATER SOLUTIONS (*-. 

Time 
Pipe Rrplimtc Id*, Nu& W PI, Cr 8a Crr 

Cnrrl 
Cnd 
CnM 
Cnal 
Cnni 
Cntrl 
cnei 
Cnui 
Cntrl 
Cnhl 
enat 
Cnal 
PIlE 
m 
rn 
FIFE 
m 
PTFE 
m 
PfTE 
FTFE 
m 
FfTE 
mFE 
WC 
W C  
wc 
W C  
W C  
W C  
PVC 
wc 
W C  
Pvc 
W C  
W C  
SSW 
sJ04 
55304 
Ssm4 
SSm 
SSm 
SS304 
SSm 
95304 
s301 =- - 
s30( 
8 316 
SS 316 
95 316 
55 316 
35 316 
SS 3 6  
56 316 
SS 316 
SS 316 
96 316 
55 316 
95 316 

2.43 130 6.4 
187 0.91 6.1 
211 130 6.4 
046 1-80 5.8 
0 3  0.91 6.1 
0.93 1 6.1 
WS IM 5 3  
a66 l r  55 
0.48 1 9  6.7 
O B  1.13 7.0 
ZPS 215 7.6 
115 3 73 
O.% 331 83 
247 3.43 7.9 
0.W 436 73 
L61 U 7  7.6 
4.98 599 73 
297 5.10 6.7 
1 A7 456 6.4 
1.73 5-73 7.9 
0.41 1.48 7.0 
RbO 139 73 
130 1536 8.7 
a% ldl 6s 
UQ 1.69 115 
035 1& 96 
1s 3-4s 1U 
0.76 2% 93 
0.75 350 I 2 3  
0.67 3.18 115 
a75 1.91 9.0 
U 6  2.43 98 
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Muence of Casing Materials on Trace-Le~el 
Chemicals in Well Water 

by Lo& K P a r k  A h  D. Hew& and ?%omat E Jenkins 
- 

Abstnd 
Four well casing materials - polyvinyl chloride (WC), polytetrafluorotthylcne (PTFE), and stainless steel 304 

(SS 304) and 316 (SS 316) - w m  examined to determine their sujtrbility for monitoring inorganic and organic 
constituents in weli water. 

Thc inorganic study used a hetorial design to test the effect of concentration of mixed muls (arsenic [AS], 
chromium [Cr], lead [Pb]. and cadmium [Cd]), pH, and organic carbon. Sample times wen 05. 4, 8, 24. and 72 
hours. Except for slow loss of Pb, PTFE well casing had no significant effect on the concentration of metals in 
solution. For the other casing. changes in anafyle concentration often exceeded 10 percent in eight hours or less 
and. thus, could bias analyses of samples taken from wtils connnracd with these materials. Specifically. W C  casings 
sorbed Pb and leached Cd: SS 316 casings sorbed As and Pb and Ica&cd Cd; and SS 304 casings sorbed As. Cr. 
and Pb and leached Cd. Both stainless steel casing materials showed markedly poorer performance than the PVC cas- 
ings. 

The well casings w m  also ttsttd for sorptianldesorption of 10 orgmic substanas from the following cIasscs: 
chlorinated alkenes, chlorinated aromatim. nivoaromatia and nitramins. Sample times were 0. 1. 8. 24. and 72 
houn. seven days. and six wecb. There were no detectable losses of andyta in any of the sample solutions containing 
stainless steel we11 casinss. Significant loo of some analyes was obKNtd in sample solutions containing plastic 
casing, although loses were always more rapid with the FTFE casings than with PVC. Chlorinated organic substances 
were lost most rapidly. For sunpies containing FIFE casings. losses of some of these compounds were npid enough 
(>I0 percent in eight hours) to be of concern for ground water monitoring. Losses of hydrophobic organic wns~iruents 
in samples containing PTFE castngs were correlated with the compoundb octanokatcr panition coefficient. 

Introduction 
The U.S. Environmental Protection Agency's 

(EPAS) RCRA Ground Water Monitoring Technical 
Enforcement Guidana Document (TEGD) (U.S. EPA 
1986.) states that ody fluorocarbon resins or stainless 
steel (SS) casings sbodd be wd for monitoring vohtiie 
orgaaia in the saturated zone. The original draf! of t b  
document (US. EPA 1W) suggested ahat Teflono or 
suinltss ned 304 k used for all ground water mooitor- 
ing at RCRA sites. The EPA was concerned thrt m y  
of the clsing materids used for ground water monitor- 
ing couid either affect rhe quality of tht p u n d  wrtcr 
or did not have the long-term structural charruerisks 
required of RCRA monitoring wells. With respect to 
the EPAk first conam, a review of the litentun pub- 
lisbed prior to 1986 did not reveai substmtid evidence 
to support the poirim taken by the EPA in either edi- 
tion of this document (Parker ct d. 1989). 

Few studies have rpcdficaUy addressed the possible 
interanions betmen mil asiag materials and metal 
species. There b m b l e  evidence, however, that 
sorption of meub by plutic md %ur mnuinas an 

be significant (Eicholz et J. 1%5, Robertson 1968. Bst- 
Icy and Gardner 1977, and M a w  et al. 1981). In one 
study of PVC well casings. there was negligible loas of 
chromium but large loges of lead from a deionized 
water solution (Mifler 1982). Other studies witb Pyrex 
glass and polyethylene rho found that l e d  was the most 
rapidly lost analye (Shcndriku et d. 1976). Barcelona 
and Helfrich (1986) compared the conuntntions of 
several metal species in samples taken from adjacent 
WC F'TFE, and SS weh. Tbey found incrrased levels 
of iron in water mpks from the nw-purged SS well 
to b the only statistially sigaificant difference. In a 
previous in situ study by Houghton md Beqcr (1984), 
a stcclased well appeared to kcfr r number of meul 
specits, including iron. cadmium. chromium, copper. 
manganese. molybdenum. selenium. and zinc. when 
ampared with a PVC well and one wnstnmed of aery- 
lonitrile-buudiene-ne (ABS). 

Sorption of organic solutes by -11 asing mattrials 
fut ken repond in ~ w m l  publications. Miller (1982) 
testcd PVC well asing for sorption of trace levels (2- 
14 ppb) of rirr bdogtnated orgrnic compouads ( b m  



fonn. rrichlorofluoromethane. trichloroethylene, 1.1.1- 
trichloroethme. 1.12-trichlotoethane. and tetrachloro- 
ethviene) in aqueous soluti~n and found slow losses of 
tetrachlorbcthylene (25-50 percent in six weeks). 

Reynolds and Gillham (1986) tested both PVC and 
PTFE materials for sorption of trace levels (ppb) of five 
halogenated organics. They found rapid sorption of . 
tctrachloraetbylent by PTFE, slow sorption of 1.1.1- 
trichloroethane. 1.123-tetrrchloroethane and hexa- 
chlorocthane, and no sorption of bromoform They also 
found slow sorption of all the malytes except trichtoroe- 
thane by PVC. White 50 percent of the tetrachloroe- 
tbylcne was sorbed by the PVC in five weeks. the same 
amount was sorbed by, ITFE in oniy eight houn. They 
attributed loss of these organics to absorption and devel- . 
oped a model where uptake of the compound proceeds 
by wrption/dissolution into the polymer surface, fol- 
lowed by diffusion into the polymer matrix. However, 
Reynolds and Giham (1986) could not predict which 
organic chemicais were most susceptible to absorption. 

S y k u  et al. (1986) compared sorption of several 
organia by PVC. SS. and ITIT weu casings. f h e  casing 
materials were equilibrated for seven days (5 C) in ana- 
lyte solution. placed in fresh ~nalyte solution, and then 
tested for losses due to sorption after one and 24 hours. 
After 24 hours they did not find any significant lmcs 
for any of the casing xrtattrirt. 

While these studies indiatc that sorption of some 
organics may be a significant problem for plastic casings 
wcr  the long tenn. only tbe study by Miller (1982) 
examined dwrption during tbe first two weeks. in that 
study, he o k m e d  some desmption (25 percent) of the 
tetrachlorocthylene that had been previotlsiy sorbed by 
the PVC casings. 

Casing materials may alto leach a variety of organic 
substances. In two studies (Mitler 1982. Parker and Jenk- 
ins 1986), analytical interfercnas in leachates from PVC 
well casing were sought but none were found. Curran 
and Tomson (1983) a h  examined the leacharcs from 
five plastics. inciudiag PVC and FTFE. They found that 
PTFE leached the fewest contaminants and that non- 
glued W C  was a close second While it is posiblc that 
organic substances such as lubricants uscd during manu- 
facture or inks from printing could l ead  from stainless 
Or plastic casings. no information currently available in 
the literature confirms this. 

It is interesting to note that despite the iiteraturc 
that is avdlable regarding sorption of organis by PTFE. 
aniclcs have recently been published that claim it is 
superior for sampling organic subtanccs (e.g., Bryden 
and Smith 1989). 

The purpose of the studies conducted by the authors 
was to dctenn.int the suitability of four well casing mate- 
rials (PVC. m. S S W ,  and SS316) for monitoring 
inorganic and organic solutes in ground water. To do 
this. two separate studies w e n  conducted. one for inor- 
gania and one for organics. 

General Commcnts on the Inorganic and 
Orgstnic Studies 

no-inch (inner) diameter well casings manufac- 
tured specificallv for ground water monitor~ng were 
used in all studies. These casing were purchased speci- 
fically for the studies and wcre stored in a cool. dry 
room prior to me. Precautions were taken while the 
casings were being cut to prevent contamination from 
grease. din. oil. solvents. and excessive handling. The 
ground waler uscd in the studies was obtained from a 
domestic well (249 feet [76m] deep) in Weathersfield. 
Vermont. No attempt was made to maintain the native 
dissolved oxygen level. As a general guideline for cval- 
uating our results. we considered any change in concen- 
tration (relative lo the control samples) of 10 percent 
in an eight-hour period to be the maximum change toler- 
able. 

Inorganic Study 
Experimental 

Mixed rncl~l solutions wcre prepared by spiking 
ground water with arsenic (As), cadmium (Cd). chro- 
mium (Cr) and lead (Pb) at two concentrations: 50 and 
100 rg/L (ppb) for As. Cr. and Pb. and 10 and 2 pglL 
for Cd T h e  higher concentrations are the current maxi- 
mum concentration iimits set by the EPA for drinking 
water (U.S. EPA 1986b). Prior to treatment. thc ground 
water used in this study was analyzed and found to 
contain no detectable amounts of any of these metals 
at the sensitivity levels used for analysis. To simulate a 
wider range of ground water conditions. the tests were 
run at the natural pH (7.8) of the well water plus a 
lower pH (5.8) and at two leveb of organic carbon. HCl 
(reagent grade) was added to iowcr the pH and 5 mg/L 
(ppm) of humic acid was added to raise the organic 
carbon content. A complete (2') factorial experiment 
was w d  to test the effect of these treatments (concen- 
tration of metals. pH and organic carbon content) 
(Table I). 

Becaw the wall thicknesses varied between the 
plastic and the two stainless steel casing. the casings 

TABLE 1 
Matrix Design for Inorganic stidy 

T a  M d  0rf.niC Clrbw 
~ w d l h  contratmionrl pn A~M' 

1 hi@ 7.8 no 

2 high 7% Ycr 
3 high 5.8 no 

4 hilh 5.8 ycl 

5 low 7.8 no 
6 low 7.8 ?a 
7 luw 5 1  no 
8 Im 5.8 m 

'HM nwulamcnrn1iarrrrnc~(r~n~r.L3r.Pb. .nd IUWt Cd. 
Low nmal rarmlntmm rrrc 10 @L As. Cr. B. md 2 #L CJ. 

' 5 ~ b u m i c d * . . 1 ~ ~ r r o u t r c o l o ~ n u a r b o n .  



were cut to different lengths so that the surface area of 
each was constant (80 an:). Cur sections were rinsed 
w i ~ h  deionized water and air-dried before use. Individ- 
ual well casings werc then placed in 125rnL polqro- 
pvlcne jars containing IOOmL of t t s l  solution:*thc ralio 
of casing surface area lo aqueous volume was 0.8 cm2/ * m L  Similar jars that contained the test sdutions without 
any casings were used for control samples. The sample 
vessels wen covered. stored at 24 C and kept from 
natural light. Duplicates were run for each combination 
of variables and each casing material. 

Sample aliquotr (25mL) werc taken from each con- 
tainer after 05.4,8,24, and 72 hours. The aliquots wen 
placed in dean 7JmL polyethylene vials and acidified 
to a pH of less than 1 with nitric acid to prevent sorption 
by the condners. Metal concentrations werc obtained 
by graphite furnace atomic absorption spectroscopy 
(Perkin-Elmer, model 703 atomic absorption spenro- 
photometer coupled with a PE model 2200 heated 
graphite atomizer). The concentrations of metab given 
in this study were measured as total. 

Ilhe metal concentrations were normalized by divid- 
ing the values obtained for sampic solutions that con- 
tained well casings by the values found for equivalent 

controls. This allowed the results for both conuntra- 
tions to bc analyzed by r single analysis of variance 
(ANOVA). Thus. it was possible to simultaneously test 
for the effect of xrlutc concentration. pH and organlc 
carbon at each sample time for each casing material. If 
a using excned no influence on analyu concentrarion. 
the expecled value would be 1.00. An increase in the 
ratio indicates that the well casing rdeased metal into 
the solution. while a d e m a  in the ratio indicates that 
metal was sorbed by the casing. 

Ralrlts .ad D W o w  
Approximately half of the stainless stcd us inp 

showcd signs of surface rut, ln some cases (SS 316 rt 
a low pH), sufficient oxidation occurred to form a 
hydrous iron oxide prcapitrtc. 'lhu precipitate was 
n m r  observed in the control samples or those wilh 
W C  or FTFE casings. While the authors rulize that 
rusting of the stainless d n g s  is very condition-specific. 
the test conditions shouid be generally representative 
of shallow wells. Also. i t  was noticed that the casings 
had rusted tome during storage prior to my testing. 

Table 2 gives the normalized mean values and stan- 
dard deviations for each analytc. well casing and time. 

TABLE 2 
N o m a l i d  Mean Metal ~dues' for Samples as a Function of Timc 

A I s d c  - Cborrb L d  
T i  M m  S t a d d  Mna SLudud M m  2hdd shdd 
(brl Plpc V h  value Dcvi.tiar v3w DeviMh V h  Dc*ladoa 

05 PVC 0.991 2 O.OU1 1.01 r 0.025 1.01 r 0.01 8 0.999 r Om 
PTFE 0.999 = 0.050 1.01 = 0.01 1 1.01 r 0.007 1.00 a 0.a 
SSjW 0.997 z 0.057 1.06 z 0.036 1.01 t 0.016 1.02 r 0.008 
S316 0.994 2 0.010 1.04 r am1 1.m' 0315 1.01 r Om5 

4.0 PVC 1-02 r 0.045 1.13 2 0.037 0.999 r 0.013 OBBP 2 0.030 
PlFE 0.993 z 0.052 1.03 I 0.054 1.01 z 0.01 1 0.@4 r a019 
S W  0.978 2 0.W 1.17 z 0.15 0.957 r 0.037 0.784 a a035 
SS316 0.945 r 0.060 134 2 0.49 0.921 a 0.052 0.803 r 0.m 

72.0 W C  1.03 2 O M  1.14 2 0.049 1.01 2 0.018 0.743 2 0.W 
P~FE 1.a 2 0.045 1.02 2 0.022 1M) 2 0.01 3 0899 r am4 
55300 0.891 z 0 .W 1.03 2 0.14 1.03 f 0.42 0.452 r 0.061 
SS16 0874= 0.083 125 r (1-66 0.836 2 0.099 0.720 r 0.17 - * '  cona ant mum for lunpb r i r b  ash,) - NaavLPcd mcra *Jrr 

~ ~ u r l ~  lor coaud mmph) 
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ARSENIC 

In general. there was no change in arsenic concentration 
for the sample solutions containing either the PVC or 
IT% casings during the 72-hour test period (Figure 1). 
and no consistent pattern of effects was evident from 
the ANOVA. The reason As did not interact with thcsc 
casings may be btcausc As exists in natural waten in 
the anionic form (Fowler et al. 1979). Mast et al. (1981) 
found that anions do not strongly associate with plastic 
(polyethylene and PTFE) surfaces. which an known for 
their cation exchange capacity. ?'he samptcs containing 
the stainless steel casings. on the other band. showed a 
10 pcrccnt demasc in aqueous arsenic concentration 

@ relative to ,he controls after 22 hours (Figure I). It 
appears that there was no further loss of this analyte 
after 24 hours. Although these results cannot be w d  
to predict exactly what losses might occur under field 
conditions. it is doubtful that this loss was rapid enough 
to impact water quality measurements ( lows were less 
than 10 pemnr after eight houn). 

The results for Cd are quite different. After only 
four hours. Cd concentrations in the samples containing 
PVC and stainless sleel casings had increased by more 
than 10pcmnt (Figure 2). with the most leaching occur- 
ring in the samples containing the SS 316 casing. Cad- 
mium may have bcen added to the PVC as a UV stabi- 
lizer (Wtlson el d. 19821, and may have bcen added to 
the stainless steel to enhanci resistance to chloride 
cracking (Scdricks 1979). The concentration of Cd in 
the samples containing PVC casings leveled off after 
eight hours ANOVA r~vcal td  thrt pH had a significant 
effect (at the 95 percent confidence level) for this casing. 
Although the same amount of Cd leached in ail the 
samples (approximately 0 3  m@). concentration was 
a h  significant (at the 95 percent confidence Icvd), but 
only because relatively more was leached in the low- 
concentration samplet Concentrations in samples con- 
taining SS 304 casings decreased after eight hours and 

@ after 72 houn had returned to the same lewh thrt w m  
found in the control sampier Again. more Cd leached 
in the low pH samples. Cd was leached most rapidly in 
samples containing SS 316 casings. There was a L g e  
discrepancy between duplicltc treatments for the urn- 

5 0 4  .- 
V 

o CHROMIUM 
0 = f 

Figure& T m d , & m e m e h r o ~ n i l r ~ ~ f o r f o u  

ptes that contained starnleu steel wngs .  With the 
exception of the fint set of samples (t =O3 hr). the 
relative standard deviations ranged from 12 to 15 per- 
cent for sunplcs containing SS 304 and from 47 to 
68 percent for thost containing SS 316. In contrast. the 
standard deviations for samples containing WC and 
PTFE casings were consistently below 6 pcrccnt. 
Becaw the variance in the sanapla containing SS 316 
was so large. there was no consistent derectablc elfea 
of pH for these casings. However. surface oxidation 
appeared to bt the major source of this variance. With 
respect to the leaching of metal stabilken from PVC 
pipes. the literature indicates that loss am be r surface 
phenomenon thrt an be reduced or eliminated by either 
washing (with detergent) or soaking in dilute mineral 
acid before use (Packbam 1971). It may k that the Iwr . 

of Cd from PVC casings can also be reduced by a similar 
trulment, although we did not tcst this possibiity. 

There wrs no measurable sorption of chromium by 
the FIFE, PVC and SS 3W casings (Figurc 3). Absence 



of interaction with the plastic casings may be due to 
chromium speciation. In solution. chromium exists prc- 
dominantly as Jichroma~e and chromate (Cr_&'. CrO,") 
and  as mentioned previously. anions are not as likely 

4 to exchange with plastic surfaces. However. loss of chro- 
mium was rapid cnough (13 percent after eight hours) 
for SS 316 casing material to be of concern for ground 
water monitoring. Losses were greater at the higher pH: 
Cr speciation is known to be affected by pH and may 
be responsible for some of these differences. Surface 
oxidation was gtuter at the lower pH. which likely 
contributed to the larger variability. Also. for those Sam- 
ples where a hydrous iron oxide precipitate was formed 
co-precipitation may have contributed to the lorses from 
sobtion. Again. the standard deviations were consider- 
ably greater for the samples containing the stainless 
steel casings. Humic acids apparently increased the sta- 
bility of aqueous Cr. perhaps by acting as a complexing 
agent (Stumm and Morgan 1970s). 

Lead was by far the most naively sorbed metal spe- 
cies. While all sample solutions containing casing mate- 
riais showed some loss of Pb with time (Figure 4). FIFE 
was the leas1 active surface and SS 304 was the most 
active. The loses for sarnpies containing PTFE casing 
do not appear to be of concern with respecl to ground 
water monitoring; losses were only 5 percent after 
24 hours. However. losses for sampks containing PVC 
and stainless casings arc of concern: losses were 10 per- 
ccnc after only four hours in the samples containing 
PVC casing and 2U percent in those containing stainless 
casing. Although loss was ini~ially rapid in samples 
containing SS 316 casing, i t  leveled off after eight hours. 
The standard deviation was higher for the samples con- 
taining SS 316 casing than for the other casings. For 
both stainless steel wings. there was less sorption of 

. Pb at the lower pH where hydrogen ions rnav have 
competed for sorption sites. Added humic maretial ap- 
parently acted as a complexing a y n t  in solurion. making 
lead less prone to sorption. Concentration had noconsis- 
tent effect. 

Undoubtedly. there were shifts in the chemical cqui- 
libria of the well water solutions from the time the well 
water was collected until the end of   he experirnenr. 
Ground watcr that i s  removed from an anoxic environ- 
ment and exposed lo oxygen-rich air may undergo redox 
and precipitation reactions (Stumm and Morgan 1 WOb). 
A h .  lowering the pH shifrs the carbonate equilibrium 
in solution from predominantly bicarbonate species 
toward carbon dioxide (Manahan 1972) and causes shifts 
in Cr speciation. Clearly, such changes would a l~cr  the 
tna metal species distribution. These possible changes 
wen not monitored in this experiment. 

For funher details on this portion of the study. refer 
to Hewitt (1989). 

Organic Study 

@ TEEw~II casing matcr ih  were ~ISO tested for 
sorptionldesorption of low levels of 10 organic sub- 
stances. 7'he substan~cs tested were haahydro-13.5- 

- PVC 

u L E A D  - 
0 20 40 60 80 

Timr (hr) 

m), cis- and tmrs-~idichbroeth~icne (CDCE and 
TDCE), rn-nitrotoluene (MNT). trichloroethylene 
(TCE). chlorobcnzene (CLB), and o-. p- and m- 
dichlorobenzene (ODCB. PDCB. MDCB). The criteria 
used for selecting these analyta included being an EPA 
priority pollutant. molecular structure. solubility in 
watcr. K, value. and retention time (using reventd- 
phase high performance liquid chromatography [HPLC] 
analysis). HPLC analysis of the ground watcr w d  in 
these studies revealed no detectable kwh of any of 
thee  substances. 

For these experiments, c u i n g  were cut into 11 - to 
14mm-long sections. which were then cut into quarten. 
Again. the length was wried so that the surface area 
coufd be maintained constant. f h e  casings were washed 
in solutions of detergent m d  deionized water. rimed 
many times with deionized water. drained and left to 
air dry. Two pieces of each typc of casing were phccd 
in 40mL glass viab that were filled with tbc aqueous 
test solution so there was no head space. and capped 
with Teflon-lined plmic mpr. Vials with test solution 
but no well casing material sewed 8s controls. These 
controis allowed us to eliminate any effects such as those 
that might be due to the vials or caps. The ratio of caring 
surface area to solution volume was 0.79 cm:/mL The 
ratio of solution volume to volume of casing material 
was approximately 1Q1. 

In the tint experiment. the test solution wrr prc- 
pared by adding known amounts of each of the organic 
solutes directly to 22 L of well water in a @us-stoppered 
bottle. which w a ~  s t h d  wemight. The fiarl wnantra- 
tion was approximately 2 mg/L for each organic constitu- 
ent. The solution also contained 40 mgL of HgCI?, 
which was added to prcwnt biodegradation of the 
organics. Sepuate vials were prepared for each sample 
time so that thc t a t  dution could be discarded after 
sampling; here wen thnt replicate samples for each 
material m d  timc. Contact times were 0 bourn. one 
hour. eight hours. 24 hours. 72 hours ( t h m  days). 168 
hours (sevcn days), and approximately 1000 hours (six 
weeks). 

After an aliquot was removed for anaiysb from each 
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TABLE 3 
~orm~lized' Average Concentrations of Organic A d f l a  for the h u r  Well Casings with Time 

Amlytc Treatmeat l How 8 Houn U Hwn l2 Houn 168 Hours 1000 Houn 

RDX F"TFE 1.03 1.00 1 .a 1 .M 0.9 I (J.* 

PVC 1.01 1.00 0.98 1.00 I .02 1.00 

SS 304 0.99 0.99 1.01 1.02 1.10 0.98 
SS316 1.01 0.99 1 .Ot 1 .U2 1-11 1.00 

TNB PTFE 1.01 1.00 1 .OO 0.98 0.95 1.01 
PVC i a1 1-00 0.98 1-02 1.01 I -02 

Tl2DCE FEE 1-00 0.92. 0.88. 0.83 0.M 0.56' 

r PVC 1.00 0.98 0.93. 1.06 0.83 0.83 
SS304 0.9SL 1 -00 1.00 0.96 1.11 1.00 

M N T  P7FE 1-03 1.00 0.99 0.99 0.90 0.90' 
PVC 1.02 1 .00 0.98 1 -05 0.99 0.91 

TCE l'7FE 1.00 0.90. 0.85. 0.78. 0.69' 0.40' 

PVE 1.01 0.98 0.94, 0.99 0.94' 0.88. 
SS304 0.96 1.00 1-01 O.% 1 .OQ 0.99 

SS316 1.00 0.99 1 .OO 1.04 0.98 1 .00 

CLB m 
PVC 
S U 0 4  

SS316 

ODCB FTFE 

3 PVC 
ssm 
SS3 16 

PDCB PTFE 
PVC 
SS3w 
SS316 

MDCB PTFE 
PVC 
ssm 
SS316 

Vdua arc drtermtned drndinl the mtu, amrntnrion o[ a pvcn analyte 81 8 pvrn ibn uld lor n pwtiollrr well t a s ~ q  the m a n  mnccntnlmn 
(lot tk lrmc urrly~c) of Ihc m t d  vrnpkr uken at ak vrne ~unc. 
Vrlua rigmflarulv differrat from connd v d u a  (a r 0.05) 



of the 1000.hour samples the via wcrt emptied and 
the pieces of asing were rinsed with approximately 
IO(hnL of fresh wed m t t r  to remove any residual solution 
adhering to the surfaces The casing pieces were tben 
phud  in new vials. and fresh unspiked well water was 
added. The vials wen appcd with new caps and allowed 
to equilibrate for three days. Atiquots were then taken 
from these samples a d  analyzed to determine if desarp- 
tion had o~currtd 

In b e  ~ c c w d  experiment 20  glL of NaQ was rlro 
added to the test solution to determine the effta of 
increased ionic suengtb on the ntcs of sorption. Samp- 
ling times were the trme except that the last samples 
w e n  taken after approximately 1200 born  (seven 
week). 

All analytical determinations were made by 
reversed-pbase high performance liquid cbtomrto- 
pphy.  A modular system was employed !hat eonsioted 
of a S p t m  Physia SP 8810 isoartic pump, a Dynstccb 
LC-241 autosampler with a 100-a loop injcaor. a Spec- 
tra-Physia SPS490 variable wavelength UV dcttetor.kt 
at 210 nm, a Hewlett-Packard 3393A digital integrator, 

I 
I 

and a Linear modd 555 strip chart recorder. Separations 
were obtained on a 2Scm x 4.6mm (5 +it) LC-18 coiumn 
(Supelm) eluted with 15 mUmh of 62/38 (vhr) metha- 
nol-water. Baseline separation was achieved for all 10 
analytes. Detector response was obtained from the 
digital integrator operating in the peak height mode. 
Analytical precision ranged from 0.4 to 3.98 percent. as 
deltnnined by the pooled standard deviation of tripli- 
a t e  initial measurements. 

For each analyte and m p l c  time. a one-way analysis 
of variance (ANOVA) was perfamed to detenninc if 
tbc weil casing material had a significant effect on ana- 
lyre concentration. M e r e  significant differences were 
found. Duncank multiple range ten was performed to 
determine which samples were significantly different 
from the controls. 

Before the two experiments described previously 
were performed. a preliminary leaching study was con- 
ducted to determine if any substanas that could inter- 
fere with the analytical determinations leached from the 
casing materials. For this study, two pieces of each type 
of well casing were placed in each of two vials. The vials 
were Wed with fresh well water so that there was no 
headspace. capped and allowed to sit for one week. An 
aliquot was taken from ucb vial and analyzed. No 
detcuablc peaks were observed in any of the samples. 

Reruhs and Dtcrrrdon 
The data for the fm experiment arc summarized 

in Table 3, where the normalized conantrations for 
solutions containing mii casings arc given as a function 
of time. Neitber type of suinleu steet casing affected 
the concentrations of any of the analyr& in solution. 
However. sigair~canf loss of solute did occur in the soh- 
tions that contained plastic casing. While the rate of 
1 0 s  differed dramatically from andyte to adyte.  l a u  
were always p a t e r  for PTFE than W C  

For RDX and TNB there was no loss of analytc 
from rotutions containkg either plastic casing, even 

after 1OOO horn. 'There was some lors of M N T  in the 
sample solutions that cuntained FIFE casings but the 
lads only b m e  significsni after 1000 hours ( 10 percent 
lass): here was no loss with the PVC casings. TDCE 
was lost much more readily in samples containing FT'FE 
crsings than was its isomer pair. CDCE (Figure 5). (The 
solid lines shown in this figure and Figures 6-9 were 
fitted manually.) Figure 6 shows the losses of TCE for 
tbe four well casings Figure 7 sbom the rate of losr of 
the t h m  DCB isomen and CLB in the samples that 
contained Fl'FE casings. T'be order of loss was PDCB 
and M D f a  > ODCB > CLB. While the rate of loss did 

.not e x d  10 percent in eight houn for m y  of the 
pmious solutes, it is noted that loses of PDCB and 
MDCB m m  16 pcrunt in eight horn and thus were 
rapid enough to be of concern with. respect to ground 
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TABLE 4 
Results of Desorptfon Study 

p~ 

Cosctntntion in ag/L &a l h m  &y# eqailibmir 

C.ringMaierirl RDX TNI CDCE TDCE MNT TCE CL5 0- FOCI MDCB 

Teflon ND ND 0.20 0.43 0.075 0.47 028 038 030 035 
ND ND 021 0.45 0.076 0.48 028 435 034 0.36 

ND ND a e L 0.074 

PVC ND ND 0.079 0.15 0.046 0.14 a10 0.15 0.17 0.18 
ND ND 0.080 0.14 0.046 0.14 0.10 Q15 0.16 0.21 

ND ND 0.080 0.15 0.043 0.13 0.11 a16 0.16 020 

- -  - -- 

water monitoring. For PVC, losses never reached 
10 percent in eight hours for my of the organics tested 
and thus the authors believe that PVC is dearly superior 
to FTFE for wells where water samples will be analylcd 
for organic constituents. 

To determine if the loss of organic solutes was revers- 
ible, the pieces of casing that had been exposed to t a t  
solution for 1000 hours wert rinsed and then exposed 
to fresh well water for three days. Measurable quantities 
of aIl thc organics were recovtred where sidcant 
losses had been observed (Table 4). Thus. lass was due 
10 sorption and was at least partially reversible. 
Although this experiment did not give us infoxmation 
on the kinetics of dtsorption, the amount of analyte 
dcsorbcd after three days generally paralleled the 
amount sorbed. However, PDCB and MDC3 were 
sorbed to the greatest extent while TCE and TDCE 
were dtsorbcd to the pealest extent. Therefore. it may 
be that diffusion out of the polymer is more rapid for 
smaller molecules. 

In the second experiment NaCl was added to raise 
the chloride concentration above 1000 m g L  High 
ride concentrations arc known to corrode 304 stainless 
steel. Specifically. tats were performed to drccnnine if 
rusting would alter the soiptivity of the stainless steel 
s u r f a m  It is also possible that sorption on plastic mate- 
rials would change with increasing ionic strength of the 
test solution. 

While addition of NaQ caused rapid ntsting of both 
stainless steed casing ( 4 4  hr). it did not caw sorption 
of any of the organic solutes by them. In addition. the 
inncased ionic strength had no detectable effect on the 
rate of sorption by either plastic casing (for example. 
figures 8 and 9). These two figures also demonstrate 
the excellent rcproduability of the results from these 
two upcriments. 

Modeling rhe Sorption Process 
These organic studies clearly demonstrated that the 

loss of organic chemicals from soiutions exposed to plas- 
tic casing mattriah is via m e  reversible sorption pm- 
ms. However. it was uncertain whether thu loss was 
due to sorption on the slrrfarr or wbetber there was 
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penetration into the polymer matrix. The rate of sorp- 
tion was found to be slow, with no established tquilib- 
rium after hundreds of hours. One explanation for this 
slow rate was that penetration into the polymer was 
oaurring. with the n t e  controlled by slow diffusion 
within the bulk polymer andlor the rate of penetration 
inlo the smalI pores on Ihc polymer surface. If ir is 
assumed that this is the case, the process can be 
kinetically moddcd by treating the plastic asing as an 
immiscible liquid phase in contact with water and retat- 
ing tbe degcc of pniiioning for individual malyfcs to 
their actanoUwater partition coefficients (L). While 
there are immiscible hquib otber than octanol that are 
better struc~ural models for fTFE or W C ,  the most 
cncnsive collection of partition coefficients is available 
for ocunol. 



I f  it is assumed that sorption is a reversible procta. 

kl  
L ~ A ~ .  (1) 

k:! 
and is first order in both directions. then the rate equa- 
tion can a written as (Gould 1959): 

where [A,,] is the conccntntion of =lute A in aqueous 
solution. [A,] is the concentration of solute A in the 
plastic casing material. and k1 and k2 are the firstorder 
rate constants for sorption and dcmrption. respectively. 

Integration of the rate equation results in a non- 
linear relationship for k, u a function of time t and 
two constants a and b (Equation 3). where a md b ue 
defined in Equations 4 and 5: 

In (a[&] + b) I 

a (3) 

b 5 10k2 [A,] (5)  

where A, is the initial concentration of solute A in 
aqueous solution. 

Optimal values for a and b were obtained for each 
solute exposed to PTFE by application of the G a w  
Newton method of non-linear curve fiating using the 
measured concentralions a1 1 .8 .24 .Z  128. and 1000 @ houn (Parker ct a1 1989) Using determined values lor 
a and b. the authors simultaneously solved Equations 
4 and 5 for each solute to obtain estimates of &I and 

. k2. Because the process described is assumed to be 
reversible and first order. the ratio of the rate constants. 
kl/k2, is the equilibrium constant. &. 

When the eight values of I&, were plotted vs. Log 
K- six of the eight points appeared to fall on a straight 
line. while the points for MNT and ODCB did not (Fi- 
gure 10). The poor fit for MNT and the lack of significant 
sorption for TNB and RDX can bt explained by the 
tendency of nilro-containing organic molecules to fonn 
strong hydrogen bonds, which keeps them in solution. 
While w o l  ean be a donor in hydrogen bonding, 
PTFZ annot. Thus if tbe authors predia partitioning 
into PTFE for these molceulcs based on their octanoU 
water eocffiaents, the mount of sorption for these 
types of compounds will be owmtirnrted 

The poor prediction for ODCB can be explained by 
the welldocumenrcd 'ortho effect," which is a complex 
combination of electronic and sterie inremaions that 
often results in onho di-rubstituted aromatic molecules 
behaving much differently than the meu- and para-& 
men. 

A similar model predicting the loss of analyte for @ PVC w u  not Created b c ~ l u u  the percent sorbed was 
small when compared with the experimental error and 
this would produce an urncaptable degree of unar- 
tainty in the crtcuhtcd rate constanu. 

Therefore, it it concluded that for hydrophobic 

organic molecules that uc not subject to hydrogen 
boading. the r e l a t i m p  presented in Figure 10 a n  be 
used to mlimrte !he equilibrium partitioning of an ma- 
l y e  between tbc aqueous phase and PTFE. l t  i s  
expected that losses in new wells would occur for wme 
time until equilibrium with the water is achieved. 

While K, will dctcnninc the quiiibrium wnantra- 
tions of each analye in the mter and plastic phases. it 
is the magnitude of k, lhat will determine how quickly 
&us d y t c r  ur depleted. For Imrll, pJlm molt- 
cults like TCE. the k, values art quite hi@ compucd 
to the other analytcs. lhit may explain the rapid loss 
of teuachloroethyltnc from solutions containing PTFE 
casing observed by Miller (1982) and Reynolds and 
Gillham (1986). 

Because the nte of sorption appcsn ro be first order. 
the relative concentration (concentration at a given time 
relative to its initial conccntntion) is independent of 
initial concentration (Castellan 1964). Thus. the percent 
loss at a given exposure time is expected to be indcpen- 
dent of concentration. as was also predicted by the 
model of Reynolds and Gillham (1986). We did not 
confirm this. however. by conducting the test at severat 
oonccntntionr. 

For further details on the organic portion of this 
audy. refer to Parker et d. (1989). 

In sum& the inorganic study indiattd that three 
of the metals (As, Cr and Pb) were sorbed by one or 
mow of the casing materirh Spcatically, Cr was sorbed 
by SS 316 casings, As was sow by both 304 and 316 
stainless stwl casings. and Pb was rorkd by dl four 
casings. On the other hand, Cd leached from the ruin- 
less steel and PVC casing, although subsequent s o p  
tion lowered wnuntrations in the samples containing 
stainless steel casings. White sorption of As was slow 
enough that it is probably not of conurn for ground 
watcr monitoring, the changes in the Cr. Cd and Pb 
conanrrrttions are of concern. Both SS 304 and 316 as- 
ings were subjecr to surface oxidation. perumrbly by 
p l v a i c  retion. which apparently provided lctive sit# 
for sorption and release of major and minor constitu- 



rntz. Sorption and Icachinp of metill tpcnes was affc~led 
in some cases by the ground water composition (pH 
and organic carbon content). Specifically. there was 
mom leaching of Cd and less sorption of Ph at the lower 
pH. Our results indicate that hurnic material may have 
ac~ed as a cornplexing agcnr. making lead and chromium 
less prone to sorption. If chemical interactions are used 
as the only criterion. PT'FE is clearly the best candidate 
for monitoring metal species in ground water. PVC 
would be a good second choice because its performance 
was considerably bentr than either SS 304 or SS 316cas- 
ing. 

In contrast, the organic studies clearly indicated h a t  
F E E  was the poorest choice of the four well casing 
materials tested. PTFE casings sorbed all the chlorin- 
ated compounds and one nitroaromatic compound. and 
loses of PDCB end MDCB were rapid enough to be 
of concern for ground water monitoring. PVC casings 
.LFO sorbed some of the same compounds. but always 
at rates that were considerably slower than those 
obqxved for FTFE casings. l l ~ e  rates of these losscs on 
PVC were slow enough that they did not appear to be 

7 of concern for ground water monitoring. There was no 
loss of any of the organic solutes in the presence of 

-* either type of SS casing. 
The desorption study showed that the loss of 

organics from aqueous solution is due to a sorption 
process that was reversible. or at least partially so. 
Drsorprion from contaminated casings could potentially 
result in falsely high concentrations of analytes if the 
conccnrrarions of the analytcs in the ground water were 
to drop. 

The loss of hvdrophobic organic constituents in the 
samples containing PTFE fasings could be correlated 
with the substance3 K, values. However. this coneta- 
tion overestimates losses for hydrophilic organic sub- 
stances. 

There are several effects that make extrapolating 
these lest data to P real moni~oring situation difficult: 

a Casings were tested and not well screens. The rare 
of sorption could be substantially greater in the 
screened portions of the well because the surface area 
of the xreentd portion would be greater. 
This experiment was conducted under static condi- . tions. Tbe effect of sorption under real conditions 
would be mitigated to some degree. depending on 
the rate of exchange of water berwcen the aquifer 
and well casing. 
Clearfy, choosing one casing material for samples 

that wiIl be analyzed for both trace mctat and organia 
involves cornpromix. However. based on the mutts  of 
the tests that the authors have performed to date. PVC 
appears to be the best compromise choice of the four 
casing materials tested. 

Future studies will examine leaching of inorganic 
and organic solutes, the effect of low dissolved oxygen 
on interactions between the metals and well casings. 
and the suitability of other materials for ground water 
monitoring. 
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Potential of Common Well Casing Materials 
to Influence Aqueous Metal Concentrations 

by Alan D. Hewitt 
- - ~ 

Abstract 
Static leaching and sorption laboratory studies were performed to assess the potential of polyvinyl chloride 

(PVC). polytetrafluoroethylene (FIFE), and two types of stainless steel (SS 304 and SS 316) well casing materials 
to influence metal concentrations in ground water solutions with low dissolved oxygen. Overall, F'TF'E was inert, 
whereas one or both stainless steels significantly altered the solution concentrations of Cd, Cr, Cu, Pb, Fe, and Ni. 
PVC was generally more reactive than PTFE, but did not significantly alter the solution metal concentrations as 
often, or as greatly, as either of the stainless casings. 

Iatrodudion 
The validity of estimates of analyte concentration in 

ground water samples collected from monitoring wells 
has recently received considerable attention. This issue, 
with regard to the selection of a monitoring well con- 
struction material, stems from the U.S. Environmental 
Protection Agency (U.S. EPA) recommendation that 
stainless steel and polytetrafluoroethylene (PTFE) be 

ed instead of polyvinyl chloride (PVC) when volatile 
anic compounds will be analyzed during the well's 

ifetime (U.S. EPA 1986). Because screening for all + 
hazardous waste analytes regulated by the U.S. EPA 
must be performed at least once, this recommendation 
is interpreted by some agencies as prohibiting the use 
of PVC. 

A review of the literature published prior to 1986 
reveals no substantial evidence (nor were any references 
provided in U.S. EPA [I98611 for the basis of this deci- 
sion. Subsequent well casing studies concerned with 
material effects on solution analyte concentration have 
observed the following. During ground water sample 
collection from steel and stainless steel (SS) wells under 
stagnant condition and after purging, leaching of Fe, 
Cd, Cr, and Mn has been obsemed (Houghton and 
Berger 1984, Barcelona and Helfrich 1986). Laboratory 
studies monitoring the metals listed in the National 
Interim Primary Drinking Water Regulations 
(NIPDWR, Table 1). found either or both SS 316 and 
SS 304 to affect the solution concentration of Ba. Cr. 
Cu, and Pb, while PVC and P ' I E  were far less influen- 
tial (Hewitt 1989. Parker et al. 1990). Laboratory studies 
concerned with organic analytes (Gillham and O'Han- 
nesin 1988, Parker et al. 1990, Reynolds et al. 1990) 

orted that sorption of several halogenated com- 
nds (i.e.. tetrachloroethylene) was more rapid for a than PVC. Although none of these studies can 

predict the actual effects that will be incurred when 
sampling from a well, they do address the issue of mate- 
rial inertness. As the time between well purging and 

sampling diminishes, so does the issue of well casing 
material effects (Nielsen 1988). 

In this study, leaching and sorption experiments were 
performed comparing PVC. ETFE, SS 304 and SS 316 
well casing materials in low dissolved oxygen (DO) solu- 
tions. The low DO condition was imposed to eliminate 
the development of visible surface oxidation on the 
stainless casings. In previous studies (Hewitt 1989, Par- 
ker et al. 1990) roughly half of the stainless steel casings 
developed rust sites. Surface oxidation, presumably by 
galvanic action, could explain the significant effects 
observed for the stainless steels. In addition, the low- 
DO condition addresses the anoxic conditions common 
to very deep wells, where material strength require- 
ments, combined with U.S. EPA material recommenda- 
tions, currently limit well casing selection to only the 
stainless steels. 

Materials and Methods 
Materials 

Sections of PVC, PTFE, SS 304, and SS 316 well 
casings (1.2m long, 5 .0m I.D.) specifically manufac- 
tured (factory cleaned) for ground water monitoring 

TABLE 1 
National Interim Primary Drinking Water 
Regulation Levels (Fedmi  Register 1975) 

Metal MPDWR Levels (p@) 

I Spring 1W GWMR l31 



were cut in approximately 2cm lengths. The exact 
Icngths of thc casing rings were adjusted based on the 
pipe's diameter and waU thickness to normalize the sur- 
face area (80cm2). During pipe milling (cutting and 
edge filing), precautions were taken to prevent exposure 
to grease, dirt, solvents, and other foreign substances. 
Casing rings were individually rinsed several times prior 
to use with deionized distilled water. and air dried in a 
Class 100 clean air station. All cleaning and subsequent 
operations were performed within a cleanroom com- 
plex, and plastic gloves or nylon tweezers were used to 
handle the rings. 

Polypropylene jars (69mm O.D. x 62mm high, 
125mL) were used as exposure vessels for individual 
casing rings. These vessels and all other materials (i.e., 
collection bottles, tubing, etc.) that came into contact 
with the well water were appropriately cleaned with 
either dilute nitric acid or soap and water followed by 
several rinses with deionized distilled water. A glove 
bag served as the nitrogen environmental chamber for 
these low-DO experiments. The ground water used here 
and previously (Hewitt 1989, Parker et al. 1990) was 
collected from a 76m-deep domestic artesian well 
located in Weathersfield, Vermont. 

tmtians that were approximately one-fifth the NIPDWR 
"" 

(Table 1). The concentration of native Fe in the water 
was also monitored in the sorption study. The metal 
analytes in this study were major constituents of stainless 
steel or had previously been found to be influenced by 
casing materials (Hewitt 1989, Parker et al. 1990). 
Hewitt (1991) provides a more detailed discussion of 
the experimental setup and procedure. 

For the leaching experiment, triplicates of each cas- 
ing material and the control (no casing) were prepared 
for treatment periods of two. eight. 24, and 120 hours. 
Casing rings were submerged in 60mL of water inside 
capped vessels. After treatment each casing ring was 
removed from the vessel and the remaining solution 
(60mL) was acidified, thus sacrificing the sample and 
vessel. This sample collection method was deemed nec- 
essary for the leaching study, because released metals, 
particularly cations, could be lost to the plastic vessel 
walls (Masse et al. 1981). In addition to the samples and 
control. four additional vessels without well casings were 
included, one for each exposure period. to monitor pH, 
DO, and oxidation/reduction potential (OW). 

The sorption study followed this same experimental 
design, with triplicates of the four casing materials and 

Test Design and Setup the control, and a vessel for monitoring the solution 
parameters for each treatment period. Here, sample 

designed study the sorption aliquots of 2.5mL were removed and acidified after two, 
and leaching of metals were performed in a positive eight, 24, and 72, hours of treatment, from an initial 
nitrogen atmospheric chamber Low Oxygen solution volume of 10OmL, Sample aliquots could be 
water was created by purging with nitrogen, thereby removed in this fashion because the controls could 
lowering this constituent from its native level of 9.0 mgl for the loss of metals to *he vessel walls. 
L to below 1.0 mg/L (Table 2). In the leaching experi- 
ment, the metals analyzed were Cd. Cr. Cu, ~b F ~ I  and Analysis 
Ni. The sorption experiment studied the solution con- Metal analyses were performed using Graphite Fur- 
centrations of Cd, Cr, Cu. and Pb. introduced at concen- nace Atomic Absorption (GFAA) with a Perkin-Elmer 

TABLE 2 
Ground Water Parameters Measured In Situ and for Experimental Monitoring Solutions 

DO ORP Conductance 

In situ ground water 9.0 7.4 280 *230 

I 
1 1  Leaching experiment monitoring solutions 

Stock 0.4 8.4 190 240 
I 

2 hr 1.3 8.4 180 
8 hr 1.2 8.4 180 
24 hr 

I 
1.7 8.7 180 - 

120 hr 0.6 8.9 170 - 
I 

Sorption experiment monitoring solutions 
I Stock 0.9 8.1 200 - 
I, 2 hr 1.8 8.1 - - 

I .  8 hr 1.6 8.1 190 - 

*Conductivity of ground water measured just prior to purglng. 
4 
b 
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TABLE 3 
Summary of Statistical Analyses for Average Analyte Concentrations (pg/L) During the Leacbg 

s Experiment. (Materials with common underlining are not different at the 95 percent confidence level as determined 
by the least significant difference [LSD].) 

m e  weu CdUg Thac wen - 
$ Static Leaching Experiment 
L 
f Cadmium 

2 hr Control PTFE PVC SS 304 SS316 
0.03 0.04 0.10 0.22 036 . 

(LSD = 0.16) 
t 

8 hr Control PTFE PVC SS 304 SS 316 
0.03 0.03 0.22 0.40 0.49 

(LSD = 0.36) 

24 hr Control PTFE SS 304 SS 316 PVC 
0.03 0.03 0.17 0.20 0.27 

(LSD = 0.29) 

120 hr Control PTFE SS 316 SS 304 PVC 
0.03 0.03 0.04 0.09 0.24 

(LSD = 0.28) 

Chromium 
2 hr Control PTFE SS 304 PVC SS 316 

0.24 0.28 0.62 0.72 1.35 
(LSD = 1.12) 

8 hr Control ITE PVC SS 316 SS 304 
0.29 0.35 0.38 2.04 4.44 

24 hr Control PTFE PVC SS 316 SS 304 
0.28 0.30 0.68 1.89 2.29 

(LSD = 2.59) 

120 hr PTFE Control PVC SS 316 SS 304 
0.34 0.37 0.38 2.19 3.06 

(LSD = 3.25) 

Copper 
2 hr Control PTFE PVC SS 304 SS 316 

0.47 1.13 1.85 6.90 31.2 
(LSD = 11.5) 

8 hr Control PTFE PVC SS 304 SS 316 
0.49 0.73 1.44 5.02 25.3 

(LSD = 15.3) 

24 hr Control PTFE PVC SS 304 SS 316 
0.50 0.70 2.35 8.09 20.0 

(LSD = 8.67) 

120 hr Control PTFE PVC SS 304 SS 316 
0.49 0.99 1.66 3.56 16.2 

Lcrd 
2 hr Control FIFE SS 304 SS 316 PVC 

0.10 0.14 0.55 0.79 0.94 
(LSD = 0.98) 

8 hr Control FTFE PVC SS 316 SS 304 
0.10 0.18 0.36 0.95 6.58 

(LSD '= 1 1.7) 

24 hr Control PTFE SS 316 PVC SS 304 
0.10 0.18 0.27 0.93 1.42 

(LSD = 0.59) 
120 hr Control PTlT SS 316 PVC SS 304 

0.10 0.12 0.34 0.36 1.65 
(LSD = 0.55) 

lron 
2 hr Control FTFE PVC SS 304 SS 316 

9.93 11.4 12.0 16.7 22.7 
(LSD = 7.65) 

8 hr Control PVC PTFE SS 304 SS 316 
9.77 11.0 13.4 14.9 55.6 

(LSD = 85.8) 

24 hr PTFE Control PVC SS 304 SS 316 
9.50 9.80 11 5 20.0 28.9 

(LSD = 16.1) 

120 hr PVC F'I'FE Control SS 316 SS 304 
9.10 9.60 10.0 17.1 48.2 

(LSD = 40.8) 

Nickel 
2 hr Control PVC PTFE SS 30rl SS 316 

2.2 2.2 2.4 3.2 13.5 
(LSD = 6.9) 

8 hr Control PTFE PVC SS 304 SS 316 
2.2 2.2 2.2 352 16.0 

(LSD = 5.2)  

24 hr Control F'TFE PVC SS 304 SS 316 
2.2 2.2 2.2 5.0 10.4 

(LSD = 3.0) 

120 hr Control PVC PTFE SS 3W SS 316 
2.2 2.2 2.4 6.1 12.0 

(LSD = 8.7) - 
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Model 403 Atomic Absorption Spectrophotometer 
(AAS) coupled with a Perkin-Elmer Model 2200 heated 
graphite atomizer. instrumental procedures followed 
the guidelines provided in the manufacturer's instru- 
ment manual (Perkm-Elmer 1981). The analytical pro- 
cedures were designed to achieve method detection 
limits (MDLs) below I percent of the NIPDWR levels 
(Table 1). The MDLs were established as described in 
the Federal Register (1984). 

Dissolved oxygen, pH, and ORP were determined 
spectrophotometrically using high-range AccuVac rea- 
gent vials (Hach 25150) and a Dm spectrometer (Hach), 
with a semimicro glass combination Ross Model 81-03 
electrode (Orion). and with a Model 97-78-00 platinum 
redox electrode (Orion), respectively. 

For each experiment and metal the data for the 
sample triplicates of each casing material and control 
were subjected to a one-way analysis of variance 
(ANOVA) and a least-significant-difference (LSD) test 
at the 95 percent confidence level. 

Results 

Leaching Experiment 
Table 3 shows the results for the statistical analyses 

of the Cd, Cu, Cr, Pb, Fe. and Ni concentrations deter- 
mined. PTFE was not observed to leach any of the 
metals determined, relative to the control. PVC leached 
significantly more Pb for the 24-hour treatment period, 
while SS 304 leached more Pb for the 24- and 120-hour 
treatment periods and more Cd for the two- and eight- 
hour treatment periods, relative to PTFE and the con- 
trol. Stainless steel 316 leached significantly more Cd 
for two- and eight-hour treatment periods, and fre- 
quently leached more Cu, Fe, and Ni in comparison to 
FIFE, PVC, and the control. Ranking the materials 
based on their tendency to leach the metals studied 
shows that PTFE < PVC c SS 304 << SS 316. 

Sorption Experiment 
Table 4 shows the results of the statistical analyses 

for the spiked metals and native Fe. This analysis did 
not reveal any statistically significant differences 
between PTFE and the control or between PVC and 
PWE. Stainless steel 316 showed significant leaching 
of Cu and sorption of Pb for three out of four treatment 
periods, while SS 304 sorbed more Cd, Cr, and Pb for 
at least half the treatment periods relative to PTFE. 
PVC, and the control. Ranking the materials based on 
their ability to sorb the metals studied shows that PTFE 
< PVC < SS 316 << SS 304. 

Discussion 
From the time of ground water collection to the end 

of each of the experiments there were shifts in chemical 
equilibria. The low DO condition. however. did prevent 
visible surface oxidation from forming on the stainless 
steel casings, as was observed in our earlier studies (He- 
witt 1989, Parker et al. 1990). The DO in earlier efforts 
was around 9.0 mglL, the same as the in situ concentra- 
tion determined for this study (Table 2). This high level 
of DO has previously been cited as being corrosive 
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(Aller et al. 1989). 
Assessing first those metals that are major mnstitu- 

ents of one of the materials tested reveals the expected: 
the two stainless casings leached Fe, Ni, and Cr 
(Table 3). and SS 304 sorbed Cr (Table 4). Clearly, sam- 
ples that are to be analyzed for a given ana1yte should 
not be exposed to materials containing that analyte. 

With regard to the aqueous concentrations of Cd, 
Cu, and Pb, PTFE was the least reactive material, and 
the stainless steels the most reactive in terms of releasing 
or providing sites for sorption. This finding is also consis- 
tent with earlier laboratory studies (Hewitt 1989, Parker 
e t  a]. 1990). indicating that independent of visible corro- 
sion, active sites exist on stainless steel casings that can 
either release or sorb metals of concern to human health. 

Common to these experiments and our previous 
studies (Hewitt 1989, Parker et al. 1990) were aberrant 
aqueous metal concentrations determined for individual 
samples that could be treated as outliers. In all cases 
the aberrant concentrations were found in samples 
exposed to the stainless steel casings. This frequently 
resulted in variances that were not homogeneous with 
the other casing materials. The comparison of inho- 
mogeneous variances weakens the statistical analysis. 
making the interpretation overly conservative. This 
explains why significant differences were not distin- 
guished in some cases where the mean concentrations 
were numerically ,different by as much as an order of 
magnitude. The author has chosen to handle the data 
in this fashion because, in his opinion, the aberrant 
values were not random, but inherent to the stainless 
steel casing material. 

The application of static laboratory findings to the 
dynamic and environmentally sensitive conditions that 
exist for sampling ground water is not straightforward. 
However, because the two-hour treatment period 
showed significant leaching by both stainless steel cas- 
ings and sorption by both stainless steel and PVC (Pb 
only) casings (Table 5 ) .  the potential material effects 
demonstrated here cannot be easily dismissed with 
respect to the time lapse between purging and sampling. 

Conclusion 
If only metal analytes are of concern, PTFE is the 

best material for ground water monitoring wells with 
respect to material inertness. Ground water samples 
analyzed for trace metals would be more suspect if taken 
from wells constructed with stainless steel than if taken 
from wells made of either PVC or F'TFE. This finding 
holds for both corrosive (Hewitt 1989, f arker et al. 1990) 
and non-corrosive environments. Studies concerned 
with levels of aqueous organic constituents have shown 
PTFE to be more prone to sorption of analytes than 
either PVC or stalnless steel (Gillham and O'Hannesin 
1988, Parker et al. 1990. Reynolds et al. 1990). In terms 
of a material's inertness, PVC 1s the best compromise 
among those tested here, for monitoring wells installed 
to monitor trace levels or for the early detection of I 

contaminants in ground water. tr 



~ TABLE 4 ~ S v  of Statistical Anatyses for Average Analyte Concentrations (k*) During the Sorption 
Experiment. (Materials with common underlining are not different at the 95 percent confidence level as determined - 

by the least significant difference [LSD]:) 
I 
I Tlme Well Clsiag Timo WeU Casimg 

~ Sorption Experiment 

Cadmium 
2 hr SS 304 Fl'FE Control PVC SS 316 

LtPd 

2.18 2.24 2.28 2.28 2.31 
2 hr SS 316 SS 304 PVC PIIT Control 

8.56 8.73 9.32 9.83 10.1 
(LSD = 0.12) 

8 hr SS 304 SS 316 PVC PTFE Control (LSD = 0.61) 

8 hr SS 316 SS 304 PVC PTFE Control 
(LSD = 0.20) 5.17 5.73 8.49 9.54 9.98 

24 hr SS 304 SS 316 PVC PTFE Control (LSD = 1.45) 
1.48 l.% 2.11 2.19 2.23 

I (LSD = 0.29) 24 hr SS 316 SS 304 PVC Control 
2.94 3.65 7.98 9 . 1  9.62 

72 hr SS 304 PVC SS 316 Control PTFE (LSD = 2.05) 
0.82 1.27 1.46 2.04 2.13 

(LSD = 1.42) 72 hr SS 316 SS 304 PVC Control PTFE 
1.64 2.26 4.45 8.42 8.51 

Chromium 
2 hr SS 304 PTFE Control PVC SS 316 (LSD = 4.50) 

2 hr PVC Control PTFE SS 316 SS U)4 

8.76 9.11 10.9 13.2 19.6 
8 hr SS 304 PTFE Control SS 316 PVC (LSD = 16.9) 

10.7 1.1 12.1 12.2 12.4 

(LSD = 1.36) 8 hr Control FTFE PVC SS 316 SS 304 
8.66 8.71 8.97 12.3 19.6 

24 hr SS 304 Control PTFE PVC SS 316 (LSD = l7'') 

24 hr PTFE PVC Control SS 316 SS 304 
(LSD = 1.45) 7.75 8.31 8.08 11.8 18.9 

(LSD = 15.6) 
72 hr SS 304 SS 316 Control ITFE PVC 

8.36 11.4 11.9 12.1 12.5 72 hr PTFE PVC Control SS 316 SS 304 
(LSD = 4.36) 6.91 6.93 7.35 9.89 11.3 

(LSD = 6.61) 
Copper 

2 hr PTFE Control PVC SS 304 SS 316 
10.4 10.5 10.8 12.2 23.2 

(LSD = 7.42) 

8 hr SS 304 PTFE PVC Control SS 316 
9.33 9.93 10.2 10.7 27.6 

(LSD = 7.55) 

24 hr SS 304 PVC PTFE Control SS 316 
6.84 9.41 9.61 9.91 30.0 

72 hr SS 304 PVC FTFE Conuol SS 316 
4.48 6.24 8.75 9.38 18.9 

(LSD = 10.9) 
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* 
TABLE 5 

WeU Casing Material(s) that Leached or Sorbed a Significantly Greater Amount Relative to the 
Control, for a Two-Hour Treatment Period 

Metal Inllucnced 

Fe Ni Cd Cu Cr Pb 

SS 316 SS 316 SS 316 SS 316 - - 
SS 304 SS 304 

- - - - SS 304 SS 316 
SS 304 
PVC 
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Infomation Recruirementg for Justification of Alternative 
Well Casina Materiala for Groundwater Monitorins Well Construction 

+ 

I. EPA Region fV requires that groundwater monitoring wells be 
constructed of atainlesa ereel (304 or 316 - first chaice) or 
rigid PVC meeting NSF Standard 14 ("NSP WC" - second choice). 
Which of these well casing materials to be used depends upon which 
would obtain the most repreaentative groundwater sample. A 
juatificrtion muat be submitted when monitoring wells constructed 
of PVC materials are proposed for use in collecting ramples for 
organic analysis. Following are EPA'a information requirements 
for justifying the use of PVC as the well casing material for 
groundwater monitoring wells. 

1. The Data Quality Objectives (Dm) for the samples to be 
collected from wells with PVC casing per EPA/~~O/C-87/003, 
Data Qualitv Objectives tor Remedial Resuonse Activities. 

2. The anticipated compounds and their concentration ranges. 

3 .  The anticipated residence time of the sample in the well. 

4 .  The aquffer's productivity. 

5 .  The reasons for not uaing hybrid walls of PVC casings and 
stainleas mteel acreens. 

6 .  Brief discussion of adaorption/denorptFon characteristics of 
the compounds and elements of interest for the type of PVC to 
be used. 

7. Whether an anticipated increase in thickness of the monitor 
well wall would require a larger annular apace. 

8. The -type of PVC to be used and, if available, the 
manufacturer's specifications. Additionally, rssuranco that 
the W C  to be used does not leach, aaak, reac,t nr-otherwise 
interfere with the contaminants being monitored within the 
laic. of the DQOs. 

11. EPA acerpturce of PVC well casing materials doe. not constitute 
approval of that casing material; therefore, if PVC is accepted 
for use, tho following conditions shall apply: 

1. Tha FACILITY accepts the risks that the use of alternate 
materials for groundwater monitoring may cauaa interferences 
or inaccuracies in the chemical malyris  of .ample8 froat such 
wmlls. A11 compounds found in oamplen callectmd from the 
wall will be eonridered to originate in the aquifer being 
monitored. 



Al te rna t ive  Well Casina Materials f Cont . l 

2 .  Any such acceptance applies to the implementation o f  t h e  
s p e c i f i e d  RFI Work P l a n  only,  and any other use of alternate 
m a t e r i a l s  for groundwater monitoring must be granted by EPA 
separately. 

3. Any major amendments or r e v i s i o n s  to t h e  referenced RFZ Work 
Plan o r  the intended DQOs of t h e  work p l an  may require 
reassessment of the acceptance f o r  use of a l t e r n a t e  materials 
by EPA. 

4.  EPA reserves the r i g h t  t o  refuse groundwater monitoring data 
f r o m  groundwater w e l l s  cons t ruc ted  of alternate mater ia l s  
from t h o s e  spec i fzed  i n  the Region N SOP whenever such  
cons t ruc t ion  ma te r i a l s  could cause tbe ground water 
monitariag data to f a i l  t o  meet t h e  necessary DQOa. 

::I. The iaformarion t o  justify t h e  use of PVC w e l l  casing could 
be incorporated i n t o  the work plan and be inc lus ive  for all 
sites where PVC cas ing  w i l l  be used. 

A l l  f i e l d  work and l abo ra to ry  procedures must follow EPA 
Ragion fV Standard Operating Procedure Quality Aerurance 
Manuals (SOPQAM). The SOWAM f o r  field procedures is dated 
February 1991, and t h e  SoPQAn f o r  labora tory  procedures i s  
da t ed  September 1990. Any dev ia t ion  from EPA Region IV 
SOPQW must b e  j u s t i f i e d  i n  writing and be  approved by EPA. 
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Health and Safety Manual 

RECEIPT AND UNDERSTANDING OF 

" e 
HEALTH AND SAFETY POLICIES AND PROGRAMS 

1, , have read the Environmental and Safety Design, 
Inc. Health and Safety Manual. In doing so, I understand its contents and, hereby, agree to abide by 
the policies and procedures contained within. Furthermore. I understand that failure to comply with 
those policies and procedures and all other established safety policies and procedures may result in 
disciplinary action up to and including termination of employment. 

Signature Date 

Page ii 
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Introduction: Health and Safety Policy for Environmental and Safety 
Designs, Inc. 

Conducting investigations and cleanup operations of hazardous materials in the workplace and 
environment adds a new dimension to the practice of occupational health and safety. Considerations 
beyond those of the typical industrial setting must be made to incorporate the special conditions 
encountered when handling these materials. Employees involved in investigation or cleanup of 
hazardous materials can be exposed to numerous toxic and hazardous substances that may or may 
not be identified, and for which the potential health effect may not be known. 

To preclude the occurrence of harmful exposures, Environmental and Safety Designs, Inc. (EnSafe) 
is f m l y  committed to establishing safe and healthful work conditions and practices at each of its 
job locations. To assure that EnSafe is successful in this endeavor requires a concentrated effort on 
the part of management and all employees. EnSafe management is responsible for keeping abreast 
of and disseminating information pertaining to current laws, regulations, and standards regarding the 
health and safety of employees exposed to hazardous materials. EnSafe will take the necessary steps 
to recognize, evaluate, and control those situations likely to produce exposures to hazardous materi- 
als through the diligent review of work and safety plans for each job site. Programs in medical 
surveillance, respiratory protection, and safety training are provided for EnSafe employees, The 
programs are administered and updated to assure the welfare of each employee. In addition, it is the 
responsibility of the management and technical staff to respond to questions and promptly investi- 
gate any complaints. 

All EnSafe employees are expected to accept the responsibility of personal concern for the safety 
and health of themselves, fellow workers, and visitors through the knowledge of and compliance 
with company programs and policy. Employees must attend training programs and abide by estab- 
lished rules and procedures. EnSafe is not responsible for the health and safety of the employee . 
who modifies, alters or otherwise uses equipment or performs work which is inconsistent with the 
manufacturer's instructions or established operating procedures. In addition, employees who fail to 
follow established health and safety plans and procedures will be subject to disciplinary action. 
Questions or violations should be reported to supervisors or to the Health and Safety Officer, for 
clarification and follow up. 

Page iii 
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Section 1: Medical Monitoring Program 

All EnSafe personnel who enter hazardous waste/spill sites or have the potential for exposure to 
hazardous materials from these sites must participate in the EnSafe Medical Monitoring Program. 
The program is conducted by EnSafeys Company doctor in liaison with the Company Health and 
Safety Officer. The purpose of the program is to identify any preexisting illnesses or problems that 
would put an employee at unusual risk from certain exposures or respirators, and to monitor and 
evaluate exposure-related events where workers are involved in the handling of hazardous materials. 
Project managers should consult with the Health and Safety Officer and/or the Company doctor 
concerning the scope of work and known or anticipated chemical hazards associated with each 
project. 

EnSafe maintains the right to exclude certain individuals from particular jobs based on reports from 
the Company doctor. 

The program will be reviewed on an annual basis to determine its effectiveness. 

The Company doctor has been employed as an independent contractor to provide medical monitoring 
for EnSafe. The doctor is responsible for the foilowing aspects of the medical monitoring program: 

Selection and quality assurance of medical and laboratory services involved in carrying out the 
monitoring program 
Development of a uniform medical record 
Record retention 
Employee notification of examination results 
Determination of content of the medical and biological monitoring programs 
Record review and correlation between potential exposure and effect 
Monitoring job related illness and injury for each employee 

1.1 Examinations 

1.1.1 Preplacement Examinations 
Each employee will be given a preplacement examination to identify any preexisting illness or prob- 
lem that would put the employee at an unusual risk from certain exposures; to assure that each 
employee can safely use negative pressure respirators; and to develop a data base to assess any 
exposure-related events detected during periodic medical monitoring. Data accumulation will include 
variables such as age, sex, race, smoking, prior employment history, and other conditions that might 
bear upon the occurrence of subsequent events once employment begins. 
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The preplacement examination includes: 
Occupational history including previous chemical and carcinogenic exposures 
Medical history including demographic data, family history, personal habits, past medical 
history and a current symptomatic review of systems 
Fertility history 
Physical examination, stressing examination of the neurologic, cardio-pulmonary, musculo- 
skeletal and dermatological systems 
Physiological parameters including blood pressure and visual acuity testing 
Pulmonary function testing including FVC, FEVI and FEV 25-75 
Electrocardiogram 

6 PA and lateral chest X-ray 
A multi-chemistry panel including tests of kidney and Iiver function 
Red blood cell cholinesterase 
Audiogram 

The history, physiological parameters, X-ray, screening tests and laboratory studies will be done prior 
to the physical examination. After the physical examination the medical examiner will review the 
results of the examination and special studies with each employee and facilitate referral for further 
evaluation of abnormalities detected during this examination. OHS will provide each employee a 
written summary and detailed results of the examination along with treatment of any job restrictions. 

1.1.2 Periodic and Exit Examinations 
An examination and updated occupational history will be repeated on an annual basis. The content of 
the annual examination includes: 

Updated occupational and medical history 
Physical examination, stressing examination of the neurologic, cardio-pulmonary, musculo- 
skeletal and dermatological systems 

+ Pulmonary function testing including FVC, FEVI and FEV 25-75 
Multi-chemistry panel including tests of kidney and liver function 
Urinalysis 

The Company doctor will review the results of annual examination and exposure data, and request 
further tests or issue medical clearances as appropriate. 

An examination will also be done when an employee terminates. The Company doctor will be 
consulted for the contents of the exam. The exception to this is when the terminating employee has 
had an exam within six (6) months or when there has been no site work since the time of the Iast 
examination. 
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e 
1.1.3 Return-to- Work Examinations 
After any job-related injury or illness. a medical examination is required to determine fitness for duty 
or to identify any job restrictions. The medical examiner will review the results of this back-to-work 
examination with the Company doctor prior to releasing the employee, for work A similar 
examination will be performed if an employee has missed at least three (3) days of work due to a non- 
job-related injury requiring medical attention. 

1.2 Biological and Medical Monitoring 
Biological and medical monitoring for specific exposures will be done whenever feasible. Such 
monitoring is important to assess the adequacy of personal protective measures and work practices. 
After reviewing potential exposures at any one site, the Company doctor will determine the content 
and frequency of a medical and biological monitoring program. The content and frequency might 
change as further information is acquired concerning specific enviromlental exposure levels. 

Such a program might include: 
O Measurements of specific substances such as: 
- blood lead 
- urine cadmium 
- blood or urine mercury 
- serum levels of PCBs, organochlorine compounds, etc. 

Cl Metabolic products such as: 
- urine azide-iodide test (carbon disulfide) 
- urine phenoI (benzene) 
- carboxyhemoglobin (methylene chloride) 

O Medical monitoring for specific exposures such as: 
- red blood cell cholinesterase (organophosphates) 
- quantitative urine protein (cadmium and mercury) 
- reticulocyte count and platelet count (benzene) 
- thyrozine (dinitrophenoVpentacMoropheno1) 

Q Focused history and examinations such as: 
- neurologic examination (organophosphates, carbon disulfide) 
- psychological testing (carbon disulfide, mercury) 
- skin examination (PCBs, dioxins) 

These tests may be performed before and after site work, periodically during site work and after any 
specific identifiable spill where excessive exposure might have occurred. 
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1.2.1 Hearing Protection 
A baseline audiogram will be obtained for each employee working on the site with six (6) months of 
initial employment. Any employee who is exposed at or above 80 decibels will have an annual 
audiogram performed as part of the annuat occupational physical. Audiometric tests will be 
performed by a licensed or certified audiologist, otolaryngoiogist or other physician or, by a 
technician who is certified by the Council of Accreditation in Occupational Hearing Conservation, or 
who has satisfactorily demonstrated competence in administering audiometric examinations, obtaining 
valid audiograms, and properly using maintaining, and checking calibration and proper finctioning of 
the audiometers being used. A technician who operates microprocessor audiometers does not need to 
be certified. A technician who performs audiometric tests must be responsible to an audiologist, 
otolaryngologist, or other physician. 

If a comparison of the annual audiogram to the baseline audiogram indicates a standard threshold shift 
as defined in 29 CFR 19 10.95(g)(10), the employee will be informed in writing within 2 1 days. 
Unless a physician determines that the standard threshold shift is not work related or aggravated by 
occupational noise exposure, EnSafe will comply with the following procedures contained in 29 CFR 
19 10,95(g)(8)(ii). EnSafe wiil retain all employee audiometric test records with the medical 
surveillance records. All audiogram records will be provided, upon request, to employees, former 
employees, representatives designated in writing by an individual employee and authorized State and 
Federal regulators. 

1.3 Confidentiality 
Medical records will be maintained in a confidential manner so that only authorized persons wilI have 
access to the records. These will include medical staff of EnSafe or contracted medical personnel, the 
individual, the individual's personal physician, or the individual's designated representative. Upon 
request, the individual may obtain a copy of the medical file. This will be provided within fifteen 
(1 5) days of the receipt of the written request. 

Information used for research, testing, statistical, or epidemiologic purposes wiI1 have all identdjing 
data removed, including the identity of the individual. Any medical information or findings obtained 
which do not affect the individual's job performance will not be made available to EnSafe. This is to 
maintain the patient-physician confidentiality. Upon death, retirement, resignation, or other termi- 
nation of services, the records will be retained by EnSafe or contracting physician. 
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1.4 Safety Training and Education Program 
Initial and periodic instruction and training will be conducted to assure that each EnSafe employee is 
capable of performing hisher work in the safest possible manner. No EnSafe employee will be 
permitted to participate in job activities or operate equipment unless properly trained. The Health and 
Safety Officer is responsible for coordinating health and safety training. Site managerdsite safety 
officers will ensure that all EnSafe workers are properly trained prior to work operations. 

The iist provided below is the minimum amount of instruction and training that will be required of all 
EnSafe employees entering a hazardous waste/spill site. Additional training will be conducted as site 
specific conditions dictate. 

1.4.1 Initial Training 
A. Safety Orientation 

1) Administration 
a) policies 
b) programs - respiratory, training, medical monitoring 
C) right-to-know 

2) Work Organization and Control 
a) work zones 
b) site operations 
C) site security and access 

B. Chemical and Physical Hazards 
1 ) Toxicity - routes of exposure 
2) Chemical hazard classes 
3) Mechanical hazards 
4) Heat stress 
5) Fire and explosion hazards 
6) Radiation 

C. Respiratory Protection 
1) Types of equipment; levels of protection 
2) TLVs; PELS; protection factors 
3) Selection 
4) Practice use (and fit-testing); maintenance 
5) Cascade system (optional) 
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D. Protective Clothing 
1) Types of equipment; levels of protection 
2) Permeation; breakthrough 
3) Selection 
4) Practice use; maintenance 

E, Decontamination Procedures 
1) Rationale 
2) Procedures 
3) Selection 

F. Ambient Monitoring 
1) Rationale 
2) Types of equipment 
3) Guidelines for exposures 
4) Practice use of equipment 

G. Sampling (optional) 
1) Procedures and equipment 

H. Safety Planning and Procedures 
1) General measures 
2) Site safety considerations 
3) Selection of protective and monitoring equipment (optional) 
4) Safety Plan development (optional) 

I. First Aid/CPR (at least one individual on site) 

1.4.2 Annual Review Training 
A. Respiratory Protection 

1) Selection 
2) Practice use (and fit-testing) 

B. Protective Clothing 
1) Selection 
2) Practice Use 

C. Decontamination Procedures 
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D. Ambient Monitoring 

E. First AidtCPR (as needed) 
I )  Maintain current certification 
2) Heat stress 

F. Review Specific jobs and discuss problems encountered and improvements needed. 

Records will be kept of all health and safety training and copies provided to the Health and Safety 
Officer upon reqwsL Audits will be conducted at least annually by the Health and Safety Officer to 
evaluate the program's effectiveness. 
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2.1 Introduction 
EnSafe anticipates that the following comprehensive safety plan is applicable to most investigative 
and cleanup actions involving hazardous materials. This plan is used to assign responsibilities, 
establish mandatory operating procedures, and provide for contingencies that may arise while 
operations are being conducted at hazardous wastelspill sites. A specific site safety plan will be 
developed and implemented based upon this general plan to address individual hazards at each site. 

2.2 Applicability 
The provisions of this plan and the specific site safety plan are mandatory for all of EnSafe personnel 
and all personnel under contract to EnSafe. Activities covered by these plans include investigation, 
sampling, and mitigation undertaken on-site or at any off-site areas which may be affected by 
contamination from the site. All visitors to the site will be required to abide by the procedures 
established in accordance with general and specific safety plans. 

= 
Each site shall have, at a minimum, an employee of EnSafe designated as a site manager and.or site 

2.3.1 Site Manager (SM) 
The SM is responsible for: 

Assuring that appropriate equipment is available and properly used by all EnSafe and contrac- 
tor personnel 
Assuring that personnel are aware of the provisions of this plan and the potential hazards 
associated with specific site operations 
Assuring that personnel are instructed in safe work practices and in procedures for dealing 
with emergencies 
Supervising the monitoring of safety performances by all personnel to ensure that required 
work practices are employed 
Correcting any work practices or conditions that may result in injury or exposure to toxic 
substances 

e 
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2.3.2 Site Safety Officer 
The Site Safety Officer will administer the safety program at the site and will: 

Obtain and interpret instrument reading to determine the degree of hazard present 
Determine personnel protection levels necessary to ensure personnel safety 
Monitor decontamination procedures 
Evaluate weather and chemical hazard information, and recommend to the SM any modifica- 
tions to work plans and protection levels necessary to ensure personnel safety 
Conduct safety briefings as appropriate 
Monitor the safety performance of all personnel to ensure that the required practices are 
utilized 

2.3.3 Contractors to EnSafe 
Contractors to EnSafe are responsible for ensuring that their personnel meet all of the requirements 
specified in the general and specific site safety plans. Nonqualified personnel will be excIuded from 
the job site. 

2.4 Site History and Description 
A review of the existing data about the site to date will be conducted to assess the potential hazards 
to be encountered by EnSafe and contractor personnel. The following information will be included in 
the specific site safety plan: 

The type of work and activities performed at the site, if known 
The (suspected) magnitude and scope of the situation 
The results and recommendations of previous surveys 
Lnforrnation about specrfic hazards that may be encountered 

2 5  Site Organization and Control 
Site organization and conrrol will be established and maintained according to the recommendations 
set forth in the EPA's "interim Standard Operating Safety Guides, Revised September, 1982." Three 
general zones of operation will be established for each site to reduce the potential for contaminant 
migration and risk of personnel exposure to hazardous substances. 

Exclusion Zone 
Contamination Reduction Zone 
Support Zone 

The sizes and distances between each contiguous area must be established for each cleanup or investi- 
gation site. Considerable judgment is needed to assure safe working distances for each area balanced 
against practical work considerations. Physical and topographical barriers may constrain ideal loca- e 
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tions. Field and laboratory measurements combined with meteorological conditions are generally 
used in establishing and adjusting area boundaries. 

2.5.1 Exclusion Zone 
The Exclusion Zone constitutes the place where active cleanup andlor investigation operations take 
place. Since the area is considered contaminated, all personnel within the area must use the pre- 
scribed levels of personal protection equipment. A checkpoint must be established at the periphery of 
the Exclusion Zone to regulate the flow of personnel and equipment into and out of the area. The 
Exclusion Zone boundary (hotline) is established initially based upon the actual presence of wastes or 
spilled materials, and is placed around drums, tanks, ponds, liquid run-off, or other physical indicators 
of hazardous substances. The boundary may be adjusted based on subsequent observations andlor 
'measurements. The Exclusion Zone should be physically secure and posted or well-defined by geo- 
graphical and physical boundaries. 

The Exclusion Zone may be subdivided into areas based on environment. measurements or expected 
on-site work conditions. Criteria for determining the areas are listed below. 

Area A 

@ Area A is an area where maximum respiratory. skin, and eye protection are required. An area may be 
designated as Area A: 

Where atmospheres have the potential to be immediately dangerous to life and health (IDLH) 
Where atmosphere sampling indicates concentrations capable of being absorbed through the 
skin or eyes in toxic quantities or where atmospheric concentrations of corrosives exist which 
could destroy skin 

Area B 
Area B is an area where maximum respiratory protection is required and there is low probability of 
dermal toxicity. An area may be designated as Area B: 

Where atmospheric concentrations of contaminants are known and they are greater than the 
protection factors for air purifying respirators or where the atmosphere is oxygen deficient 
(less than 19.5% by volume oxygen) 
When the contaminants have good warning properties 
Where the contaminants are not known to be absorbed through or be toxic to the skin 
When a reliable history of prior entry exists without acute or chronic health effects 
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Area C - 
Area C is an area where a lesser degree of respiratory prokction is required than in Area A or Area B 
and there is low probability of dermal toxicity. An area may be designated as Area C: 

When air contaminant levels are being monitored and do not exceed the protection factors of 
air purifying respirators 
When the contaminants have good warning properties 
Where the contaminants are not known to be absorbed through or be toxic to the skin 
When a reliable history of prior entry exists without acute or chronic health effects 

Area D 
Area D is an area where the use of respiratory protective equipment is not required. An area may be 
designated as Area D: 

Where no known airborne hazards are present and there is little or no potential for release of 
hazardous airborne contaminants 
Where work operation precludes splashing of hazardous materials 
If there are no areas designated as Area A within the same Exclusion Zone 

2.5.2 Contamination Reduction Zone 
The Contamination Reduction Zone 
serves as a buffer between the Ex- 
clusion Zone and the Support Zone 
(see Figure 2- 1 ), and is intended to 
prevent the spread of contaminants 
from work areas. All decontami- 
nation procedures are within this 
area. 

The boundary between the Support 
Zone and the Contamination Reduc- 
tion Zone is known as the contarni- 
nation control line, This boundary 
separates the area of possible con- 
tamination from the clean areas. 
Entry into the Contamination Re- 
duction Zone from the Support 
Zone will be through a controlled 

FIGURE 1 
D I A C W  OF SITE I 

Figure 2-1 : Containment Diagram 

access point personnel entering into this area must wear the prescribed personal protective 
equipment Exit from the Conmination Reduction Zone requires the removal of any suspected or 
known contaminants through compliance with established decontamination procedures (See section 
2.18: Decontamination). 
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- 
2.5.3 Support Zone 
The Support Zone is the outermost zone and is considered a noncontaminated or clean area. It 
contains the command post for field operations, fmt aid station, and other elements necessary to 
support site cleanup/investigation activities. Normal street clothes are worn in this area. 

Location of the command post within the Support Zone is based on a number of factors: 
Wind direction. Preferably the command post should be located upwind of the site Exclusion 
Zone. However. wind direction shift and other conditions may be such that the ideal location 
based upon wind direction does not exist. 
Topography. The terrain, i.e., woods, water or hills and available space may limit selection of 
command post sites. 
Site Accessibility. Adequate roads should be available to enter and exit the site. 

The use of the three-area designation with access/egress control points coupled with established 
decontamination procedures provides reasonable assurance against the translocation of contaminants. 
This system of control is based on a "worst case" situation and requires substantial numbers of per- 
sonnel and equipment. Less suingen t site control and decontamination procedures may be utilized 
when accurate information on the type of contaminants and the hazards they present are known. This 
information can be obtained from air monitoring, instrument survey, wipe tests and technical data 
concerning the characteristics of the substances present. Predicated on having more reliable data, site 

@ control requirements should be selected for each specific situation and must be approved by the SM. 

2.6 Education and Training 
Initial and periodic training will be conducted by the Health and Safety Officer to assure that each 
EnSafe employee is capable of performing hidher assigned tasks in the safest possible manner. 

Training will include: 
Names of personnel and alternates responsible for safety and health 
Safety, health, and other hazards that may be present on site 
Use of all personal protective equipment including respiratory protective equipment and 
protective clothing; 

• Work practices by which the employee can minimize risks from hazards 
Safe use of engineering controls and equipment that may be on the site 
Medical surveillance requirements including recognition of symptoms and signs which might 
indicate over exposure to hazards 
Site control measures 
Decontamination procedures 

• Site's standard operating procedures 
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A contingency plan for safe and effective responses 10 emergencies including the necessary 
personal protective equipment and other equipment 
Confrned space entry procedures 

Records will be kept of al l  training. 

All on-site personnel will receive a specific site orientation before proceeding with site operations. A 
record of the orientation will be entered into the daily site log. The orientation must include the 
FoUoWing: 

Health effects and hazards of the chemical and physical agents identified or suspected of being on 
site 

0 Scope of operations: 
- Site organization 
- Work activities 
- Use of lunch, break and shower facilities 

0 Personal protective equipment to be used while on-site 
Decontamination procedures 

D Emergency procedures. 
Requirements for additional medical monitoring (if applicable) 

The Site Safety Officer or designated representative will conduct safety briefings at the beginning of 
each work shift and record the contents in the daily log. The briefings will call attention to special 
hazards associated with the day's activities and convey changes in work practices and/or safety 
practices. 

2.7 Medical Surveillance 
EnSafe uses a medical monitoring program administered by the Company doctor. The purpose of the 
program is to determine each employee's health status and fitness (including the ability to wear 
negative pressure respirators) to work at hazardous waste/spiIl sites. All EnSafe personnel are 
required to undergo initial periodic, exit and special examinations, as may be deemed necessary by the 
program administrator. 

EnSafe Site Managers are required to notify the EnSafe Health and Safety Officer (who in turn wilI 
confer with the Company doctor when feasibIe) prior to cleanuplinvestigative activities, so the need 
for special medical monitoring can be determined and arranged. 

Employee medical surveillance records are retained for the length of employment plus thirty (30) 
years. 
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Contractors to EnSafe will be required to furnish evidence of an equivalent medical monitoring 
program which includes all personnel entering hazardous materids cleanup and or investigation sites. 

The availability of emergency care and treatment will be addressed in section 2.19: Contingency 
Plans. 

2.8 General Measures 
A primary goal of EnSafe is the prevention of all occupationally related injuries and illnesses. The 
following practices are presented as general precautionary measures for reducing the risks associated 
with hazardous wastelspill operations. Failure to adhere to the measures will result in disciplinary 
action. 

2.8.1 Personal Hygiene 
Eating, drinking, chewing gum or tobacco, taking medication, and smoking is prohibited in 
contaminated or potentially contaminated areas or where the possibility for the transfer of 
contamination exists. 
Upon leaving contaminated or suspected contaminated areas, the hands and face must be 
thoroughly washed. After decontamination procedures, a thorough shower and washing of 

@ .  the body may be required. 
Avoid contact with potentially contaminated substances. Do not walk through puddles, pools, 
muds, etc. Avoid, whenever possible, kneeling on the ground, leaning or sitting on the 
ground, drums, or equipment. 
No beard or facial hair which interferes with a satisfactory qualitative respirator fit test may be 
worn. 

2.8.2 Personal Protection 
Be familiar with and knowledgeable about standard operating safety procedures. 

t Be familiar with, knowledgeable about, and adhere to all instructions in the site safety plan. 
Identify and arrange for emergency medical assistance. The location, telephone number, and 
transportation capabilities of the nearest emergency medical facilities should be known. For 
particularly hazardous operations, the on-site medical facility should be alerted. 
Consider fatigue, heat suess, cold exposure and other environmental factors influencing the 
efficiency of personnel. 
Wear only NlOSH approved or designated respiratory protective devices and protective 
clothing. 
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2.8.3 Operations ..- 

In emergencies and routine operations in respirators, oral and/or semaphore safety protocols 
must be established by the team consistent with the site safety plan. 
EnSafe personnel going on-site must be thoroughly briefed on the practices, emergency 
procedures, and communication methods. 

• Initial entry team entrance and exit routes must be planned and emergency escape routes 
delineated. 
Unfamiliar operations must be rehearsed prior to implementation. 

• Personnel on-site use the "buddy system" (pairs), "Buddies" prearrange hand signals or other 
means of emergency signals for communication in case of tack of radios or radio failwe. At a 
minimum, use of self-contained breathing apparatus (SCBA) and fully-encapsulating suits 
require a third person, suitably equipped, as a safety person backup. Communications be- 
tween these three members must be maintained at a l l  times. 
Visual contact is maintained between "pairs" on-site with the team members remaining in 
close proximity in order to assist each other in case of emergencies. 
Wind indicators visible to all on-site personnel must be provided to indicate possible routes to 
upwind escape. 
The number of personnel and equipment in the contaminated area must be minimized consis- 
tent with site operations. 
Appropriate work areas for support, contamination reduction, and exclusion must be estab- 
lished. 

+ Appropriate decontamination procedures for leaving the site must be established, 

2.9 Ambient Monitoring 
Ambient monitoring will be performed at all hazardous waste cleanup/investigation sites. However, 
the nature and extent of the monitoring will depend on the activity being performed and the known 
or suspected hazard(s) present. (See Table 2-1: Ambient Monitoring Action Levels.) A protocol 
for monitoring will be developed for each site and included in the specific site safety plan. 
Generally, monitoring will be conducted for organic vapors, combustible gases, oxygen-deficient 
atmospheres, and radioactivity. Inorganic gases, other airborne toxic contaminants, and physical 
hazards wiIl be evaluated and monitored as appropriate. A knowledgeable individual should be 
consulted whenever specific information is required. 

2.9.1 Organic Vapors 
The hNu photoionization detector and Century Organic Vapor Analyzer operating in the total 
organics mode are commonly used to screen the site for organic vapors. These gross measurements 
are used to delineate both levels of protection and different zones within the Exclusion Zone. 
Higher than background reading also may indicate the presence of coxrlbustible gases and be prime 
areas for explosivity measurements. * 
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Table 2-1 : ~mbient  Monitoring ~ction Levels 
Monitoring Equipment Hazard Level Action 

Explosimeter Explosive Atmo- - Less than 10% LEL Complete on-site inspection 
sphere 4 0 %  LEL ~20% LEL 

Oxygen Meter Oxygen Deficiency Less than 19.5% oxygen Complete inspection with SCBA with 
(by Volume) continuous monitoring 
Note the expksirnetef 
readings are not *lid in 
atmospheres with less than 
19.5% oxygen 
More than 19.5% oxygen cr Complete inspection 
(by Volume) 

Radiation Deteclor Radiation (Alpha, Less than 0.02 MR/hr GF Complete insp~~tion 
Beta, Gamma) Mare than 0.02 MR/hr - Compkte inspectian with continuous 

monitoring 
More than 2.0 MRlhr Radiation hazard; evacuate and 

consult health physicist 

Draeger Tubes Organ~c and Species dependent Consult reference materials for toxjc 
Inorganic Vapors substances 
and Gases 

hNu Photoionizer Organic and Species dependent Complete inspection with continuous 
Inorganic Vapors monitoring; consult reference materials 
and Gases for action levels 

Organic Vapor Anatper Organic Vapors and Species dependent Complete inspection with continuaus 
Gases monitoring, consult reference matenab 

for action Levels 

Combustible Gas Explosive 40% LEL Continue investigation. 
lnd~cator Atmosphere 10%-20% LEL . Continue onstte monitoring with 

extreme caution as higher kvcrs a n  
encountered. 

>20% LEL . Explosion hazard. Withdraw from area 
immediately. 

When the identity of the contaminant is unknown, the following readings (total organic vapors) will 
be used to establish work zones within the Exclusion Zone and the level of persod protection: 

Known Wastes - no air hazard Area DfLevel D 
0-5 ppm above background Area C/Level C 
5-500 ppm above background Area B/Level B 
500- 1000 ppm above background Area ALevel A 

Qualitative and quantitative deteminations should be made whenever feasibIe. The M u  can be used 
to make semiqualitative determinations by employing a series of different detector probes. 
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Quantitative and qualitativemeasurements .can be made .withihe .Centq  analyzer when it is used in 
the gas chromatograph mode. However, the level of operator training and calibrations necessary 
often preclude use in the gas chromatograph mode. 

2.9.2 Inorganic Gases 
Presently, the hNu and Century analyzer have limited detection capabilities for inorganic gases. 
Notable ones are hydrogen cyanide (HCN) and hydrogen sulfide (YS). Consideration should be 
made for using direct reading equipment such as colorimetric tubes (Draeger or equivalent) or other 
direct reading instruments when there are gases suspected of being present. 

2.9.3 Combustible GasesNapors 
The presence or absence of combustible gasedvapors should be determined using an approved instru- 
ment. If explosivity reading greater than 10% of the lower explosive limit (LEL) are detected, a very 
careful investigation and mapping of the area must be made. Reading approaching or greater than 
20% of the LEL are cause for immediate withdrawal of personnel fkam the on-site area. Before the 
resumption of any on-site activities, project personnel in consultation with personnel skilled in fire or 
explosion hazards must develop refined safety plans. Prime areas to monitor for the presence of 
combustible gases and vapors are pits and trenches where the buildup of the gases and vapors can 
occur. In addition, containers of materials should be inspected for leaks and the releases of combus- 
tible gases and vapors. The presence of combustible gases and vapors may also indicate the presence 
of toxic hazards and should be investigated. 

2.9.4 Oxygen Deficiency 
At least 19.5% by volume oxygen must be present in the ambient air to work without using air- 
supplied equipment. Oxygen deficiency measurements are of particular importance for work in 
enclosed spaces, low-Iying areas, or in the vicinity of accidents that have produced heavier-than-air 
gasedvapors which could displace ambient atmospheres. The displacement of oxygen may result in 
atmospheres that are toxic as well as oxygen deficient. Therefore, oxygen levels should be monitored 
with an approved instrument upon initial entry to all sites and periodically (or continuously) where 
conditions such as the above are present. 

2.9.5 Radiation 
Although radiation monitoring is not necessary for most on-site activities, it should be incorporated in 
the initial survey where applicable. Normal gamma radiation background is approximately 0.01 to 
0.02 milliroentgen per hour (MR/hr) on a gamma survey instrument. Radiation exposure levels 
should not be more that 2-3 times background levels and at no time should exposure be 10 MR/hr or 
above without the advice of a qualified health physicist [if such advice is needed, contact Dr. Roy 
Parker at (504) 924-1473]. Absence of instrument reading above background may be misinterpreted 

- - - -- - -- 
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as the completeabsence af~adioactivhy.. Radioactivie materials emittinglow-energy gamma, alpha, or 
beta radiation may be present, but for a number of reasons will not cause a response on the instru- 
ment. Unless airborne, these radioactive materials should present a minimal hazard to initial on-site 
personnel, but more thorough surveys should be conducted as site operations continue in order to 
completely detennine the presence or absence of radioactive material. 

2.10 Personal Protection Equipment (PPE) 
It is important that personal protective equipment (PPE) be appropriate to protect against the poten- 
tial or known hazards at each cieanup/investigation site. Protective equipment will be selected based 
on the types, concentrations, and routes of personal exposure that may be encountered. In situations 
where the types of materials and possibilities of contact are unknown or the hazards are not clearly 
identifiable, a more subjective determination must be made of the personal protective equipment 
required based on past experiences and sound safety practices. 

The appropriate level of protection will be determined prior to the initial entry based on the best 
available information and be included in the site-specific safety plan. Subsequent information, i.e., 
sampling results and site observations, may necessitate changes in the original level selected which 
will be added to site-specific safety plans as changes. 

The heevels of personal protection were determined by the USEPA and are to be used in selecting 
equipment for on-site activities. The levels are designated as Level A, B, C, and D. They corre- 
spond with the work areas in the Exclusion Zone and are consistent with the levels of protection 
described in OSHA 19 10.120, Appendix 1, 

2.10.1 Selection of Protective Clothing and Accessories 
In this section, personal clothing is considered to be any article offering skin and/or body protection. 
It includes: 

Fully-encapsulating suits 
Nonencapsulating suits 
Aprons, leggings, and sleeve protectors 
Gloves 
Fire fighters' protective clothing 

• Proximity, or approach, garments 
I Blast and fragmentation suits 
• Cooling garments 
* Radiation-protective suits 

Each type of protective clothing has a specific purpose; many, but not all, are designed to protect 
against chemical exposure. Tables 2-2 through 2-8 describe various types of protective clothing 
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available, details thedypeof protection.they offer& lists the factors.to consider in their selection 
and use. 

Table 2-8 also describes a number of accessories that might be used in conjunction with a PPE en- 
semble, namely: 

Knife 
Flashlight or lantern 
Personal locator beacon 
Personal dosimeters 
Two-way radio . Safety belts, harnesses, and lifelines 

2.10.2 Selection of Chemical-Protective Clothing (CPC) 
Chemical-protective clothing (CPC) is available in a variety of materials that offer a range of protec- 
tion against different chemicals. The most appropriate clothing material will depend on the chemicals 
present and the task to be accomplished. Ideally, the chosen material resists permeation, degradation, 
and penetration. Permeation is the process by which a chemical dissolves in and/or moves through a 
protective clothing material on a molecular level. Degradation is the loss of or change in the fabric's 
chemical resistance or physical properties due to exposure to chemicals, use, or ambient conditions 
(e.g., sunlight). Penetration is the movement of chemicals through zippers, stitched seams, or imper- 
fections (e.g., pinholes) in a protective clothing material. 

Selection of chemical-protective clothing is a complex task and should be performed by personnel 
with training and experience. Under all conditions, clothing is selected by evaluating the performance 
characteristics of the clothing against the requirements and limitations of the site- and task-specific 
conditions. If possible, representative garments should be inspected before purchase and their use 
and performance discussed with someone who has experience with the clothing under consideration. 
In all cases, the employer is responsible for ensuring that the personal protective ciothing (and all 
PPE) necessary to protect employees from injury or illness that may result fiom exposure to hazards 
at the work site is adequate and of safe design and construction for the work to be performed (see 
OSHA standard 29 CFR part 1910.132-1910.137). 

Permeation and Degradation 
The selection of chemical-protective clothing depends greatly upon the type and physical state of the 
contaminants. This information is determined during site characterization. Once the chemicals have 
been identified, available information sources should be consulted to iden* materials that are resis- 
tant to permeation and degradation by the known chemicals. One excellent reference, "Guidelines for 
the Selection of Chemical-Protective Clothing," provides a matrix of clothing material recommenda- 
tions for approximately 300 chemicals based on an evaluation of permeation and degradation data 
fiom independent tests, vendor literature, and raw material suppliers. Charts indicating the resistance 
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of various dothing materials to permeation and degradation are also available fiom manufacturers and 
other sources. It is important to note, however, that no material protects against all chemicals and 
combinations of chemicals, and that no currently available material is an effective bamer to any 
prolonged chemical exposure. 

In reviewing vendor literature, it is important to be aware that the data provided are of limited value. 
For example, the quality of vendor test methods is inconsistent; vendors oRen rely on the raw mate- 
rial manufacturers for data rather than conducting their own tests; and the data may not be updated, 
In addition, vendor data cannot address the wide variety of used and challenges to which CPC may be 
subjected. Most vendors strongly emphasize this point in the descriptive text that accompanies their 
data. 

Another factor to bear in mind when selecting CPC is that the rate of permeation is a hnction of 
several factors, including clothing material type and thickness, manufacturing method the concen- 
trations(~) of the hazardous substance(s), temperature, pressure, humidity, the solubility of the cherni- 
cal in the clothing material, and the diffusion coefficient of the permeating chemical in the clothing 
material. Thus permeation rates and breakthrough time (the time from initial exposure until hazard- 
ous material is detectable on the inside of the CPC) may vary depending on these conditions. 

Most hazardous wastes are mixtures for which specific data with which to make a good CPC selec- 
tion are not available. Due to a lack of testing, only limited permeation data f i r  multicomponent 
liquids are currently available. 

Mixtures of chemicals can be significantly more aggressive towards CPC materials than can any single 
component alone. Even small amounts of a rapidly permeating chemical may provide a pathway that 
accelerates the permeation of other chemicals. Formal research is being conducted on these effects. 
NOSH is currently developing methods for evaluating CPC materials against mixtures of chemicals 
and unknowns in the field. For hazardous waste site operations, CPC should be selected that offers 
the widest range of protection against the chemicals expected on site. Vendors are now providing 
CPC material--composed of two or even three different materials laminated together-that is capable 
of providing the best features of each material. 

Heat Transfer Characteristics 
The heat transfer characteristics of CPC may be an important factor in selection. Since most chemical 
protective clothing is virtually impermeable to moisture, evaporative cooling is limited. The "clo" 
value (thema1 insulation value) of chemical protective clothing is a measure of the capacity of CPC 
to dissipate heat loss through means other than evaporation. The larger the clo value, the greater the 
insulating properties of the garment and, consequently, the Iower the heat transfer. Given other 
equivalent protective properties, clothing with the lowest clo value should be selected in hot environ- 
ments or for high work rates. e 
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Unfortunately, do  values for clothing are rarely available at present. 

Other Considerations 
In addition to permeation, degradation, penetration, and heat transfer, several other factors must be 
considered during clothing selection. These affect not only chemical resistance, but also the worker's 
abiIity to perform the required task. The following checklist summarizes these considerations. 
O Durability 

Does the material have sufficient strength to withstand the physical stress of the 
task(s) at hand? 
Will the material resist tears, punctures, and abrasions? 

- Will the material withstand repeated use after contamination/decontarnination.? 

0 Flexibility 
- Will the CPC interfere with the workers' ability to perform their assigned tasks (par- 

ticularly important to consider for gloves)? 

R Temperature effects 
- Will the material maintain its protective integrity and flexibility under hot and cold 

extremes? 

P Ease of decontamination 
- Are decontamination procedures available on site? 
- Will the material pose any decontamination problems? 
- Should disposable clothing be used? 

0 Compatibility with other equipment 
- Does the clothing preclude the use of another, necessary piece of protective equipment 

(e.g., suits that preclude hard hat use in hard hat area)? 

Duration of Use 
- Can the required task be accomplished before contaminant breakthrough occurs, or 

degradation of the CPC becomes significant? 

Special Conditions 
Fire, explosion, heat, and radiation are considered special conditions that require special-protective 
equipment. Unique problems are associated with radiation and it is beyond the scope of this manual 
to discuss them properly. A qualified health physicist should be consulted if a radiation hazard exists. 
Special-protective equipment is described in Tables 2-2 through 2-8: Protective Clothing and Acces- 
sories. When using special-protective equipment, it is important to also provide protection against 
chemicals, since the specialized equipment may provide little or no protection against chemicals which 
may also be present. 
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Table 2-2: Protective Clothing and Accessories - Full Body (Part 1 of 2) 

Type of 
Clothing or 
Accessory Description Type of Protection Use Considerations 

Fully-encepsuleting Onepiece gment. Boots and Protects against splashes, dust, Does not allow body heat b 
suit gloves may be integral, attached gases, and vapors. escape. May cantribute to heat 

and replaceable, or separate. stress in wearer, particularly if 
worn tn conjunction wim a daao 
circuit SCBA; a coding m t  
may be needed. Impairs wwker 
mability, v i m ,  and mmunica- 
tion. 

Non-encapsulating Jacket hood, pants, or bib Protects agamd splejhes, dust, end Do not use whew ges-mt or 
suit overalls, and one-pieoe coveralls. o m  materials but not against gases pe~#ive spkh proteclkn b 

and vapors. Does not protect parb of w u ~ d .  
heedorneck. * May contribute to heat stress in 

wearer. 
Tapeseal ConnecboM 
between pant cuffs and boob 
and behueen gloves and 
sleeves. 

Aprons, leggngs, Fully sleeved and gloved apron. w Provides &bnai splash protection Whenever possible, shoukl be 
and sleeve Separate coverings for arms of chest, forearms, and Legs. used over a non+ncapsuleting 
protectors and legs. suit (instead of using a fully- 

encapsulating suit) to mlnlmize 
potential for heat stress. 

Commonly worn over now ciY W Useful far sampling, labeling. 
encapsulating suit. and analysis operations. 

Should be used only when 
there is a low probability of totel 
body cantact wrth Contami- 
nants. 

Fire fighters* Gbves, helmet, running or bunker Protects against heat, hot water, and Decontamination is dffiarlt. 
prolabvo clothing coat, running oc bunker pants m e  parhcles. Does not protect Should not be worn in areas 

(NFPA No. 1971, 1972.1973), and against gases and vapors, or where protection against 
boots. chemical perrneatlon or degradetion. gases, vapors, chemical 

NFPA Standard No. 1971 specifies splashes, or permeation is 
that a garment consist of an outer required. 
shell, an inner liner, and a vapor 
harrier with a minimum of Waler 
penetation of 25 IWrP (1 .8kg'an2) to 
prevent the passage of hot water. 

Pmdmity garment One- or Wka overgerment Protects against brief exposure to Auxiliary d i n g  and a SCBA 
(approach suit) wHh boot covers, gloves, and radiant heat. Does not prvtect shwld be used if the wmer mey 

hood of aluminked nylon or against chmical permeaCon or be exposed to a toxic atmosphere 
cotton tabric. degradalion. or needs mow then 2 or 3 
Norm* worn over other Can be custom manufactured to minutes of probdhn. 
protective dothing. such as protect awnst some chemical 
chemical-pcotecttve dothing. fire contaminants. 
fighters' bunker gear, or flame 
retardant coveralls. 
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Table 2-2: Protective Clothing and Accessories - Full Body (Part 2 of 2) 

Type of 
Clothing or 
Acbessory Description Type of Protection Use Considerations 

Blast and lragmen- Blast and fragmentation vests and Provides m e  protection against Does not provide heanng 
tation suit dothlng, bomb blankets, and bomb very smell detonations. Bomb protection. 

carders. blankets and baskets can help 
redirect a Maot - 

Radiatbwmlami- Various types of prowive dothing Protects against dphe and beta Designed to prevent skin 
nation protective designed to prevent contamiition particles. Doea NOT protect against contamination. If radiation is 
suit of the body by radioactive particles. gamma radatian. detected on-sit, m s u k  an 

experienced radiation eapert 
end evacuate personnel until 
the radiation hazard has been 

- evaluated. 

Flarndre Norm Jly worn as an undergar- Provides protection hom flash fires. Adds bulk and may exacerbate 
retardant ment. heat stress problems and impair 
06veraHs mobility. 

-- 

Flotation gear Life jackets or work vests. Adds t5.5 to 25 Ibs. (7 to 11.3 kg) of Adds bulk and restricts mobility. 
(Commonly worn underneath buoyancy b personnel working in or Mwt meet USCG stendards 
chemical protective clothing to around water. (46 CFR Part 160). 
prevent flotation gear degradahon 
by chemicals.) 

coding One of mree methods: Removes excess heat 1. Pumps circulating cool air 
garment 1. A pump circulates cool, dty air generated by workor required to 20 fP (0.3 to 

throughout the suit or porbns activity, the equipment, or 0.6m3) ot resprabte air per 
of it via en air line. W i n g  may the environment minute, so they ere often 
be enhenced by use 01 vortex uneconomical for use at a 
coder, retrlgeration coils, or a waste site. 
heat exchanger. 2. Jackets or vests pose ice 

2. A jacket or vest having pockels sloraga and recharge 
into which packets ol ice are Pf*. 
inserded. 3. Pumps circulating chilled 

3. A pump ararlstes chilled water water pose ice storage 
hwn a w a b r h  reservoir and probhns. The pump and 
thraugh circulating tubes, which battery add bulk and weight 
awor part of the body (generally 
the uppet torso only). 

1 a 
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I Table 2-3: Protective Clothing and Accessories - Head 

1 Type of 
Clothing or 

1 Acc~ssoory Description Type of Protection Use Considerations 
Far example, a hard plastic or Protects the head from Mows. Helmet shall meet OSHA 

Safety helmet ~ b k  Mrnet. standarYl29 CFR 1910.135. 
1 (hard hat) 

1 Insulates against cold. Does not 
Helmet lner protect against chemical splashes. 

Commonly worn with a helmet Protects against chemical splashes, 
Hood partiarlates, and rain. 

Protects against chemrcel with long hrur. 
Protective hair cantamrnation of heir. 

Prevents the entangkment of hair 
in machinery or equipment 
Pteventa hmr from interlaring with 
vision and with the functioning of 
respiratory protecbve devices. 

Table 2-4: Protective Clothing and Accessories - Eyes and Face 

Type of 
Clothing or 
Accessory Description Type of Protection Use Considerations 
cwering Full-face coverage, eight- • Protects against chernicel Face ahi01d9 and splash hoods 
Face S h i  inch m i n i .  splashes. must be suitably supported to 

Do& not protect adequately prevent them from ehifting and 
agernst projectiles. exposing pottbns of th4 fam or 

obsarrlng vision. Prwidm Hmited 
eye protection. 

Protects aqainst chemicel 
splash hood splashes. 

Does not protect adequately 
wrist projectiles. 

Protects eyes against large parbcles If @ws are used to survey a site, 
safety glasses end pcojechles. workers shouM wear specid 

protective lenses. 

Dependrng on their constudion, 
GWdm goggles can pcotect against vapor- 

ized chemicals, splashes, large 
pbcles, and projectiles (if con- 
structed with impact resistant lenses). 

Prevents sweat-induced eye irritation 
Sweat bands end vision i m ~ r m e n l  
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Table 2-5: Protective Clothing and Accessories - Ears 

Type of 
Clothing at 
Accessory Description Type of Protection Use Considerations 

Ear rnutls: Pmteota against physbloglcal Mwt comply with OSHA 
damage and psyctmbg~cal clstur- regulation 29 CFR 1910.95. Can 
banoe. interfere with mmunicatian. 

Headphones Radio headsetwith thraat Provides dome M n g  protection Highly desirable, particularty If 
miaaph6ne. while enabling communioetion. emergency conditions arise. 

A 

Table 2-6: Protective Clothing and Accessories - Hands and Arms 

Type of 
Clothing or 
Accessory Description Type of Protection Use Considerations 
Glaves and May be integral, attached, or . protects hando and arms horn Wear jacket cuffs over glwe 
sleeves separate horn other protective chemical mntact. cuffs b prevent liquid from 

dothing. entering f i e  glove. Tapmad 
gloves to sleeves to provide 

Disposable doves @= Should be used whenever possible m o n a l   roted don. 
b radt.w demntarmnation needs. 

+ 

b 

Table 2-7: Protective Clothing and Accessories - Foot 

Type of 
Clothing or 
Accessory Description Type of Protection Use Considerations 

Boots mstructed of chemical- . Protects feet from contact with 
Safety boots resistant rnatefid. chemicals. 

BDots ~ ~ ~ e d  with some protects feet from compression, w All boots must at least meet the 
steel materials (e.g., toes. crushing, or puncture by falling, specifications required under 
shanks, insoles). moving, or sharp objects. OSHA29 CFR 1910.136 and 
Boots c o n ~ e d f r m  @= Protds the wearer against should provide good traction. 
mconductive, spark-resistant electrical hazards and prevents 
materials or coatings. ignition of awnbustibk gases or 

vapors. - 
D i w  Made of a variety of materials. 
or boot cwer * Protects safety boob from Covers may be disposed of after 

Slips over tho shoe or boot. cantaminebon. uso, feciliting decontamination. 
Protects feet from contact with 
chemicals. 
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' Table 2-8: Protective Clothing and Accessories - General 
L 

Type of 
Clothing or 
Accessoty Description Type of Protection Use Considerations 
Knite Allows a person in a Mly-encapau- ShouM be c a w  

leted suit to cut hi  w her way out of w t b n  to avoid ~umtumg the 
the suit in the event of an emergency suit. 
or equipmsnt failure. 

Flashlight or Enhances visibtlity in buildings, Mwt be intrinsicelly safe or 
lantem e n c W  spaces. and the dark. ~x~losion-prodf for use In 

mbuslble atmospheres. 
Sealing the Ilashlit in a 
plastic bag facilitates 
dmntam' ibn.  
Only electrical equipment 
approved as inbinwceNy safe. 
or approved for the dass and 
group of hazard as defined in 
Article 500 of the National 
Elecbcal Code, may be wed. 

Personal Measures worker exposure to To estimate actual body 
dosimeter ionizing r a d k l h  and to certain exposure, the dosimeter should 

chemicals. be placed inside the fully- 
encapsulating suit. 

locator Operated by sound, rado, or light EnaMes emergency personnel to 
beacon locate victim. 

Two-way radio En& field workers to comrnuni- 
ca!e with personnel in the Support 
Zone. 

Safely belts, Enabk personnel to work in Muat be m s h c t e d  of spark- 
harnesses, and elevated arees, enter omfined areas, free hardware and chemical- 
lifelines and prevent falls. Wts may be used resistant materials to prwide 

to carry tools and equipment proper protec2ion. Must meot 
OSHA standard8 in 29 CFR 
1926.104. 
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2.10.3 Selection of Ensembles 

Level of Protection 
The individual components of clothing and equipment must be assembled into a full protective en- 
semble that both protects the worker from the site-specific hazards and minimizes the hazards and 
drawbacks of the PPE ensemble itself. 

Tables 2-9 through 2- 11: Sample Protective Ensembles lists ensemble components based on the 
widely used EPA Levels of Protection: Levels A, B, C, and D. These lists can be used as a starting 
point for ensemble creation; however, each ensemble must be tailored to the specific situation in order 
to provide the most appropriate level of protection. For example, if work is being conducted at a 
highly contaminated site or if the potential for contamination is high, it may be advisable to wear a 
disposable covering, such as Tyvek coveralls or PVC splash suits, over the protective ensemble. It 
may be necessary to slit the back of these disposable suits to fit around the bulge of an encapsulating 
suit and SCBA. 

I The type of equipment used and the overall level of protection should be reevaluated periodically as 
the amount of information about the site increases, and as workers are required to perform different 
tasks. Personnel should be able to upgrade or downgrade their level of protection with concurrence 
of the Site Safety Officer and approval of the Field Team Leader. 

D Reasons to upgrade 
- Known or suspected presence of demal hazards 
- Occurrence or likely occurrence of gas or vapor emission 
- Change in work task that will increase contact or potential contact with hazardous 

materials 
- Request of the individual performing the task 

O Reasons to downgrade 
- New information indicating that the situation is less hazardous than was originally 

thought 
- Change in site conditions that decreases the hazard 
- Change in work task that will reduce contact with hazardous materials 

. 
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Table 2-9: Sample Protective Ensembles - Level A 
I 

Protection 
Equipment Provided Should be Used When Limiting Criteria 

RECOMMENDED: The highest avail- The chemical substen- has been Fully-encapsulating suit 
Pressurdmend, full facepiece able Level of respi- identified and requires the highest material must be compatible 
SCBA or pressuredemand ratory, skin, and lewl of protedon for a n ,  eyes. and with the substances Lnvohred. 
supplkdeir respirator with escape eye protodon. tho respiratory sysiem basad on 
SCBA either: 
Fully-encapsulating, chemical- 
resistant suit - measured (or potential for) high 
Inner chemical-resistant gloves ooncenbabon of atmospheric 
Chemical-resistant safety boats/ vapors, gases, or pewlaw 
shoes 
Two-way ratio communications OT 

OPTIONAL: - sib operations and work functions 
Codingunii involving a high potential lor 
Coveralls splash, immersion. or exposure to 
Long wlton unhwear unexpected vapors, gases, or 
Hard hat particutates of materlala that are 
Disposable gloves and boot covets harmful to skin oc capable of being 

absorbed through the intact skin 

Substances with a high degree of 
hazard to Ihe skin are known or 
suspected to be present, and skin 
contact is possible - Operations must be conducted in 
confined, poorly ventilated areas until 
the absence of aonditions requiring 
Level A protecbon is determined. 
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Table 2-1 0: Sample Protective Ensembles - Level B 

Protection 
Equipment Provided Should be Used When Limiting Criteria 

RECOMMENDED: hsemolevel T h e t y p e a n d a ~ ~ n t r a -  Useonlywhenthevapor 
Pressu~e-cbmand, full facepieca of respiratory tkns of substmxes haw been or gases present are not 
SCBA ur prossuredemand protec-lion but identified and 19quko a hlgh level of suspecled of mtatning 
suppliedar respirator with escape less sldnprotec- respiratory proleclion, but less skin high concentralkw of 
SCBA tion Ihan Level protection. Thls invokes aha- chemicels that are 
Chomid-resistant dothing A. spheres: harmful to skin or 
(overalls and Long-sleeved jacket; It is the capable of being 
headed, one-or Wepiece minimum level - with lOW concentrations of absorbed through the 
chemical-resistant one piete suit) retommended spedtic substances that cb nat intact skin 
Inner end wier chernicakeaistent for initial site represent a mere skin hazard: Use only when if is 
@Ow entries until the h i i  unlikety lhat the 
Chemical-resistant safety boots/ hazer& have or work being done will 
shoes been further generate either high 
Hard hat identi-. - that do not meet the criteria tor use concentration of vapors, 
Two-way radio communications of air pudfying respirators. gases, or particulates or 

splashes of material that 
OPTIONAL: Atmosphere contarns less than will affect exposed skin. 

Coveralls 19.5% oxygen 
Dispasable boot eovers Presencs of incompletety identified 
Face shield vapors or gases is indicated by 
Long cotbn underwear direct-reeding organic vapor 

detecCon instrument, but vapors and 
gases are not suspected of 
containing h@ levels of chemicals 
harmful to skin or cmpable of being 
absorbed thrwgh the intact skin 

A 
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Table 2-11: Szirnple Protective Ensembles - Level C 
, 

Protection 
Equipment Provided Should be Used When Limiting Criteria 

RECOMMENDED: Tha same level of 4 The abnosph4nc contaminants, A~ph4ncooncenke 
Full feoeplece, air purifying, skm protection a9 liquid +shes, or other direct tion of chemkats must not 
canister-equipped respirator Level 0, but a amtact will not adversely aflect any I13w levels. 
Chernicsl-resistant doming lower level ofrespi- expo& slain. The ahosphere must 
(overalls and Long-sl-ed jacket; ratory protectim. .  he types of sir c0nmi-k have contain at Least 19.5% 
hooded, one or twPpieae chernlcal been idenblfied, cdncenlrabons Oxygen, 
sptash suit; disposable chemical- measured, and a canister is 
resistant onepiece suit) avail& that can remwe the 
Inner and outer chemical-resislant contaminant 
M W s  All critetia for the use of air-purifying 
Chemical-resistant safety boots1 respirators are met 
shoes 
Hard hat 
Two-way radio communications 

OPTIONAL: 
Coveralls 
Disposable boot covers 
Face shield 
Escape mask 
Long c a b n  underwear 
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2.11 PPE Use . - 

PPE can offer a high degree of protection only if used properly. This section covers the following 
aspects of PPE use: 

Training 
Work Mission duration 
Personal use factors 
Fit testing 
Donning 
In-use monitoring 
Doffrng 
Inspection 
Storage 
Maintenance 

Decontamination is covered in section 2.18. Inadequate attention to any of these areas could com- 
promise the protection provided by the PPE. 

2.1 1.1 Training 
Training in PPE use is recommended and, for respirators, required by federal regulation in the OSHA 
standards in 29 CFFt Part 19 10. This training: 

Allows the user to become familiar with the equipment in a nonhazardous situation 
Instills confidence of the user in hisfher equipment 
Makes the user aware of the limitations and capabilities of the equipment 
Increases the efficiency of operations performed by workers wearing PPE 
Reduces the expense of PPE maintenance 

Training should be completed prior to actual PPE use in a hazardous environment and should be 
repeated at least annually. At a minimum, the uaining portion of the PPE program should delineate 
the user's responsibilities and explain the following, utilizing both classroom and field training when 
necessary: 

OSHA requirements as delineated in 29 CFR Part 19 10 
4 The proper use and maintenance of the selected PPE, including capabilities and limitations 

The nature of the hazards and the consequences of not using the PPE 
The human factors influencing PPE performance 
Instruction in inspecting, donning, checking, fitting, and using PPE 
Individualized respirator fit testing to ensure proper fit 
Use of PPE in normal air for a long familiarity period and wearing PPE in a test atmosphere 
to evaluate its effectiveness 
The user's responsibility (if any) for decontamination, cleaning, maintenance, and repair of 
PPE 
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Emergency procedures and self-rescue in the event of PPE failure. 
The buddy system (see section 2.8.3: General Measures: Operations) 
The Site Safety Plan and the individual's responsibility and duties in an emergency 

The discomfort and inconvenience of wearing PPE can create a resistance to the conscientious use of 
PPE. One essential aspect of tmning is to make the user aware of the need for PPE and to instill 
motivation for the proper use and maintenance of PPE. 

2.11.2 Work Mission Duration 
Before the workers actually begin work in their PPE ensembles, the anticipated duration of the work 
mission should be established. Several factors limit mission length. These include: 

Air supply consumption 
Suitlensemble penneation and penetration by chemical contaminants 
Ambient temperature 
Coolant supply 

Air Supply Consumption 
The duration of the air supply must be considered before planning any SCBA-assisted work activity. 
The anticipated operating time of an SCBA is clearly indicated on the breathing apparatus. This 
designated operating time is based on a moderate work rate, e-g., some lifting, canying, and/or heavy 
equipment operation. In actual operation, however, several factors can reduce the rated operating 
time. When planning an SCBA-assisted work mission, the following variables should be considered 
and work actions and operating time adjusted accordingly: 

Work rate. The actual in-use duration of SCBAs may be reduced by one-third to one-half 
during strenuous work, e.g., drum handling, major lifting, or any task requiring repetitive 
speed of motion. 
Fimess. Well-conditioned individuals generally utilize oxygen more efficiently and can extract 
more oxygen from a given volume of air (particularly when performing strenuous tasks) than 
unfit individuals, thereby slightly increasing the SCBA operating time. 
Body size. Larger individuals generally consume air at a higher rate than smaller individuals, 
thereby decreasing the SCBA operating time. 
Breathing patterns. Quick, shallow or irregular breaths use air more rapidly than deep, 
regularly spaced breaths. Heat-induced anxiety and lack of acclimatization (see Appendix D: 
Temperature Exposure Guidelines in this manual) may induce hyperventilation, resulting in 
decreased SCBA operating time. 
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SuitlEnsemble Permeation and Penetration . 

The possibility of chemical permeation or penetration of CPC ensembles during the work mission is 
always a matter of concern and may limit mission duration. Possible causes of ensemble penetration 
are: 

Suit valve leakage, particularly under excessively hot or cold temperatures 
Suit fastener leakage if the suit is not properly maintained or if the fasteners become brittle at 
cold temperatures 
Exhalation valve leakage at excessively hot or cold temperatures 

Also, when considering mission duration, it should be remembered that no single clothing material is 
an effective barrier to all chemicals or all combinations of chemicals, and no material is an effective 
barrier to prolonged chemical exposure. 

Ambient Temperature 
The ambient temperature has a major influence on work mission duration as it affects both the worker 
and the protective integrity of the ensemble. Heat stress, which can occur even in relatively moderate 
temperatures, is the greatest immediate danger to an ensemble-encapsulated worker. Methods to 
monitor for and prevent heat stress are discussed later in this manual in Appendix D: Temperature 
Exposure Guidelines. 

Hot and cold ambient temperatures also affect: 
Valve operation on suit andlor respirators 

a The durability and flexibility of suit materials 
The integrity of suit fasteners 
The breakthrough time and permeation rates of chemicals 
The concentration of airborne contaminants 

AlI these factors may decrease the duration of protection provided by a given piece of clothing or 
respiratory equipment. 

Coolant Supply 
Under warm or strenuous work conditions, adequate coolant (ice or chilled air, see Table 2-2) should 
be provided to keep the wearer's body at a comfortable temperature and to reduce the potential for 
heat stress. If coolant is necessary, the duration of the coolant supply will directly affect mission 
duration. 
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* 2.12 Personal Use Factors., 
As described below, certain personal features of workers may jeopardize safety during equipment use. 
Prohibitive or precautionary measures should be taken as necessary. 

Facial hair and long hair interfere with respirator fit and wearer vision. Any facial hair that passes 
between the face and the sealing surface of the respirator should be prohibited. Even a few day's 
growth of facial hair will allow excessive contaminant penetration. Long hair must be effectively 
contained within protective hair coverings. 

Eyeglasses with conventional temple pieces (earpiece bars) will interfere with the respirator-to-face 
seal of a full facepiece. A spectacle kit should be installed in the face masks of workers requiring 
vision correction. 

When a worker must wear corrective lenses as part of the facepiece, the lenses shall be fitted by 
qudified individuals to provide good vision, comfort, and a gas-tight seal. Contact lenses may trap 
contaminants andlor particulates between the lens and the eye, causing irritation, damage, absorption, 
and an urge to remove the respirator. Wearing contact lenses with a respirator in a contaminated 
atmosphere is prohibited (29 CFR Part 1910.134 [e][5][ii]). 

Gum and tobacco chewing should be prohibited during respirator use since they may cause ingestion 

@ of contaminants and may compromise the respirator fit, 

2.12.1 Donning an Ensemble 
A routine should be established and practiced periodically for donning a fully-encapsulating suit/ 
SCBA ensemble. Assistance should be provided for doming and doffing since these operations are 
difficult to perform done, and solo efforts may increase the possibility of suit damage. 

Table 2-12 lists ensemble procedures for donning a fully-encapsulating suit/SCBA ensemble. These 
procedures should be modified depending on the particular type of suit and/or when extra gloves and, 
or boots are used. These procedures assume that the wearer has previous training in SCBA use and 
once the equipment has been donned, its fit should be evaluated. If the clothing is too small, it will 
restrict movement, thereby increasing the likelihood of tearing the suit material and accelerating 
worker fatigue. If the clothing is too large, the possibility of snagging the material is increased, and 
the dexterity and coordination of the worker may be compromised. In either case, the worker should 
be recalled and better fitting clothing provided. 

Respirator Fit Testing 
The "fit" or integrity of the facepiece-to-face seal of a respirator affects its performance. A secure fit 
is important with positive-pressure equipment, and is essential to the safe functioning of negative- 
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w2 . 
Table 2-1 2: Ensemble Donning Procedures 

Note: 
Perfon the procedures in the order indicated. 
When donning a suit, use a moderate amount of a powder to prevent chafing and to increase 
comfort. Powder will also reduce rubber binding. 

Steps: 
1. Inspect the clothing and respiratory equipment before donning (see inspection). 
2. Adjust hard hat or headpiece, if worn, to fit user's head. 
3. Open back closure used to change air tank (if suit has one) before donning suit. 
4. Standing or sitting, step into the legs of the sul; ensure proper placement of the feet within 

the suit; then gather the suit around the waist. 
5. Put on chemical-resistant safety boots over the feet of the suit. Tape the leg cuff over the 

tops of the boots. 
6. If additional chemical-resistant boots are required. put these on now. Some one-piece suits 

have heavy-soled protective feet. With these suits, wear short, chemical-resistant safety 
boots inside the suit. 

7. Put on air tanks and harness assembly of the SCBA. Don the facepiece and adjust it to be 
secure, but comfortable. Do hlPI connect the breathing hose. Open valve on air tank. 

8. Perform negative and positive respirator facepiece seal test procedures. To conduct a 
negative-pressure test, close the inlet part with the palm of the hand or squeeze the breathing 
tube so it does not pass air, and gently inhale for about 10 seconds. Any inward rushing of 
air indicates a poor fit. Note that a leaking facepiece may be drawn lightly to the face to form 
a good seal, giving a false indication of adequate fit. 

To conduct a positive-pressure test, gently exhale while covering the exhalation valve to 
ensure that a positive pressure can be buitt up. Failure to build a positive pressure indicates 
a poor fit. 

Depending on type of suit, follow these steps: 
1, Put on long-sleeved inner gloves (similar lo surgical gloves) Sewre gloves to sleeves for 

suits with detachable gloves (if not done before entering the suit). Addiiional over gloves, 
worn over attached sul gloves, may be donned later. 

2. Put sleeves of suit over arrm as assistant pulls suit up and over the SCBA. Have assistant 
adjust suit around SCBA and shoulders to ensure unrestricted motion. 

3. Put on hard hat, if needed. 
4. Raise hood over head carefully so as not to disrupt face seal of SC8A mask. Adjust hood to 

give satisfactory comfort. 
5. Begin to secure the suit by closing all fasteners until there is only adequate room to connect 

the breathing hose. Secure all belts andfor adjustable leg, head, and waistbands. 
6. Connect the breathing hose while opening the main vatve. 
7. Have assistant first ensure that wearer is breathing properly and then make final closure of 

the suit. 
8. Have assistant check all closures. 
9. Have assistant observe the wearer for a period of time to ensure that the wearer is comfort- 

able, psychologically stable, and that the equipment is functiining properly. 
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pressure equipment, such as most air-purifying respirators. Most facepieces fit only a certain percent- 
age of the population; thus each facepiece must be tested on the potential wearer in order to ensure a 
tight seal. Facial features such as scars, hollow temples, very prominent cheekbones, deep skin 
creases, dentures or missing teeth, and the chewing of gum and tobacco may interfere with the respi- 
rator-to-face seal. A respirator shall not be worn when such conditions prevent a good seal. The 
worker's diligence in observing these factors shall be evaluated by periodic checks. 

For a qualitative respirator fit testing protocol, see Appendix D of the OSHA lead standard (29 CFR 
Part 1910.1025). For quantitative fit testing, see the NIOSH publication "A Guide to Industfial 
Respiratory Protection." For specific quantitative testing protocols, literature supplied by manufac- 
turers of quantitative fit test equipment should be consulted. Note that certain OSHA standards 
require quantitative fit testing under specific circumstances (e.g., 29 CFR Parts 1910.1018 [h] [3] 
[iii], 1910.1025 [fJ [3] [iii], and 19 10.1045 [h] [3]  [iii] [B]). 

2.12.2 In-Use Monitoring 
The wearer must understand all aspects of the clothing operation and its limitations; this is especially 
important for fully-encapsulating ensembIes where misuse could potentially result in suffocation. 

During equipment use, workers should be encouraged to report any perceived problems or difficulties 
to their supervisor(s). These malfunctions include, but are not limited to: 

Degradation of the protective ensemble 
• Perception of odors 

Skin irritation. 
b Unusual residues on PPE 
b Discomfort 

Resistance to breathing 
Fatigue due to respirator use 
Lnterference with vision or communication 
Restriction of movement 

b Personal responses such as rapid pulse. nausea, and chest pain 

If a supplied-air respirator is being used, all hazards that might endanger the integrity of the air line 
should be removed from the working area prior to use. During use, air lines should be kept as short 
as possible and other workers and vehicles should be excluded from the area. 

2.12.3 Doffing an Ensemble 
Exact procedures for removing fully-encapsulating suitfSCBA ensembles must be established and 
followed in order to prevent contaminant migration from the work area and transfer of contaminants 
to the wearer's body, the doffing assistant. and others. 

Page 2-31 



Health and Safety Manual 
Section 2: Geneml Health and Safety Plan 9#2 

Ensemble doffing procedures are proyided in Table 2- 13. These procedures should be performed 
only after decontamination of the suited worker. They require a suitably attired assistant. Through- 
out the procedures, both worker and assistant should avoid any direct contact with the outside 
surface of the suit. 

Table 2-1 3: Ensemble Doffing Procedures 

Note: 
The sample doffing procedures listed below should be performed only after decontamination of the 
suited worker. They require a suitably attired assistant. Throughout the procedures, both worker and 
assistant should avoid any direct contact with the outside surface of the suit. 

Steps if sufficient air supply is avaihble to allow appropniate decontamination before removal: 
1 .  Remove any extraneous or disposable clothing, boot covers, outer gloves, and tape. 
2. Have assistant loosen and remove the wearer's safety shoes or boots. 
3. Have assistant open the suit completely and lift the hood over the head of the wearer and rest 

it on top of the SCBA tank. 
4. Remove arms, one at a time, from suit. Once arms are free, have assistant lift the suit up and 

away from the SCBA backpack--avoiding any mntact between the outside surface of the suit 
and the wearer's body--and hy  the suit out flat behind the wearer. Leave internal gloves on, 
if any. 

5. Sitting, if possible, remove both legs from the suit. Follow manufacturer's recommended 
procedure for doffing SCBA. 

6. After suit is removed, remove internal gloves by rotling them off the hand, inside out. 
7. Remove internal clothing and thoroughly cleanse the body. 

Steps if the low-pressure warning alarm has sounded, signifying that aboui five minutes of air remain: 
1 .  Remove disposable clothing. 
2. Quickly scrub and hose off, especially around the entrancdexit zipper. 
3. Open the zipper enough to allow access to the regulator and breathing hose. 
4. Immediately attach an appropriate canister to the breathing hose (the type and fiings shouM 

be predetermined). Although this provides some protection against any contamination still 
present, it voids the certification of the unit. 

5. Follow the steps of the regular doffing procedures above. Take extra care to avoid contaminat- 
ing the assistant and wearer. 

2.12.4 Clothing Reuse 
Chemicals that have begun to permeate clothing during use may not be removed during decontamina- 
tion and may continue to diffuse through the material towards the inside surface, presenting the 
hazard of direct skin contact to the next person who used the clothing. 

Where such potential hazards may develop, clothing should be checked inside and out for discolora- 
tion or other evidence of contamination. This is particularly important for fully-encapsulating suits, 
which are generally subject to reuse due to their cost. Note, however, that negative (i.e., no chemical 0 
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found) test results do not necessarily preclude the possibility that some absorbed chemical will reach 
the suit's interior. 

At present, little documentation exists regarding clothing reuse. Reuse decisions must consider the 
known factors of permeation rates as well as the toxicity of the contaminant(s). In fact, unless ex- 
treme care is taken to ensure that clothing is properly decontaminated and that the decontamination 
does not degrade the material, the reuse of chemical protective clothing that has been contaminated 
with toxic chemicals is not advisable. 

2.12.5 Inspection 
An effective PPE inspection program will probably feature five different inspections: 

inspection and operational testing of equipment received from the factory or distributor 
Inspection of equipment as it is issued to workers 
Inspection after use or training and prior to maintenance 
Periodic inspection of stored equipment 
Periodic inspection when a question arises concerning the appropriateness of the selected 
equipment, or when problems with similar equipment arise 

Each inspection will cover somewhat different areas in varying degrees of depth. Detailed inspection 
procedures, where appropriate, are usually available from the manufacturer. The inspection checklists 
provided in Table 2-14 may also be an aid. 

Records must be kept of all inspection procedures. Individual identification numbers should be 
assigned to al l  reusable pieces of equipment (respirators may already have ID numbers) and records 
should be maintained by that number. At a minimum, each inspection should record the ID number, 
date, inspector, and any unusual conditions or findings. Periodic review of these records may indicate 
an item or type of item with excessive maintenance costs or a particularly high level of "down-time." 

2.12.6 Storage 
Clothing and respirators must be stored properly to prevent damage or malfunction due to exposure 
to dust, moisture, sunlight, damaging chemicals, extreme temperatures, and impact. Procedures must 
be specified for both pre-issuance warehousing and, more importantly, post-issuance (in-use) storage. 
Many equipment failures can be directly attributed to improper storage. 

Clothing 
Potentially contaminated clothing should be stored in an area separate from street clothing. 
Potentially contaminated clothing should be stored in a well-ventilated area, with good air 
flow around each item, if possible, 

e 
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Table 2-1 4: PPE Maintenance Checklist 

Category Before and During Use During and After Use 

Clothes 0 W e  sure that the cbW are amect for h e  task. U During we: periodically check for 
0 Vsually chedt for hnperted seams, tpara, nonuniform evldenco of chemical anack such 6s 

coatings, malfunctioning dosures. dmdorabon, swelling, sCfmeM ancUar 
0 Hold up to light and chedc for pinholes. softening. Keep in mind t h t  chemical 

Flex product, check for cracks. other signs of deterioration. permeation can occur wrth visible 
If used, check inside and out for signs of chemical attack: effects. 
chcdorabn, swelling, stifmesa and& softening. Cl Also check for: dosure failure, tears, 

punctures, seam dscontjnuilies. 

Gloves O Pressurize dove to check for pinhales: Either blow into glove. 
then roil gauntlet bwards lingers or inflate glove ancl nold under 
water. In either case, no air should escape. - 

Fully encapsulat- 0 Check the operation of presswe relief valw. 
ing suits 0 Chedc the tilting of wrists, ankles and neck 

0 Check the faceshield (if equipped with one) for: cracks. 
crating, fewness. 

Selfcontillned 0 Check before and aLr use, at least monthty when in storage, U After we, &re SCBAs in storage 
breathing and each time cleaned. chests supplied by manufacturer. 
apparatus U Check connections for tighhess. 

U Check material tor slgns of pliability, deterioration, tistortion. 
0 Check lor proper setting and operation of regulators and 

valves. 
Check operation of alarms. 

0 Check faceshields and lenses for cracks, cfaring, fogg~new. 

Suppliedair 0 Inspect daily when in use, at least monthly when in storage. 01 Inspect at least monthly when in 
respirators and every time clsaned. Storage using the same criteria as 

0 Inspect air before each use for aacks, kinks. cuts, frays and listed under: 
weak areas. 

Q Check tor proper setting and operation of reguletors end Before and During Use 
velver. 
Chodc connecbons lor tighhess. 

O Check material for pliability, deterioration, dMorbon. 
P Chedc faceshields and lenses for cracks. aarlng, fogginess. 

Air-purifying 
respirators O Inspect before use to be sure they have been adequately Q Each air pwifylng respirator should be 

deaned, after each use, during cleaning, monthly if in storage. stored in its oranal carton or carryhg 
0 Check materral fat phability, deterioration, distohon. case or in heat maled w resealable 
0 Chedc cartridges or mlstera to make sure: They are the beg. 

propec type lor Ihe intended use. h oxpiratlon date has not Q Each respirator strauld be stored 
p a e d ,  and they have not been opened or usad pceviously. irmidually. 
Chedc faceshield d lenses for cracks, crating, fcgg!ness. 

Different types and materials of clothing and gloves should be stored separately to prevent . 
issuing the wrong material by mistake. 
Protective clothing should be folded or hung in accordance with manufacturer's recommenda- 
tions. 

Respirators 
SCBAs, supplied-air respirators, and air-purifying respirators should be dismantled, washed. and 
disinfected after each use. 
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2.12.7 Maintenance 
The technical depth of maintenance procedures vary. Manufacturers frequently restrict the sale of 
certain PPE parts to individuals or groups who are specially trained, equipped, and "authorized" by 
the manufacturer to purchase them. Explicit procedures should be adopted to ensure that the appro- 
priate level of maintenance is performed only by individuals having this specialized training and 
equipment. The following classification scheme is often used to divide maintenance into three levels: 

Level 1: User or wearer maintenance, requiring a few common tools or no tools at all 
Level 2: Shop maintenance that can be performed by the employer's maintenance shop 
Level 3: Specialized qaintenance that can be performed only by the factory or an authorized 

repair person 

2.13 Level A (required in Area A of Exclusion Zone) 
k v e l  A protection will be selected when the highest available level of respiratory, skin, and eye 
protection is required. Level A protection will be required in Area A of the Exclusion Zone. 

2.13.1 Level A Equipment 
Positive pressure-demand, full facepiece self-contained breathing apparatus (SCBA), or 
positive pressure-demand supplied air respirator with escape SCBA 

0 Fully-encapsulating chemical protective suit 
0 Outer and inner gloves (both chemical-resistant) 
O S tee1 toe and shank, chemical resistant boots 
9 Hard hat (under suit) 
O Two-way radios (worn inside encapsulating suit) 
O Options as required: 

- Coveralls 
- Lung cotton underwear 
- Disposable protective suit, gloves and boots, worn over fully-encapsulating suit 

2.13.2 Criteria for Use of Level A 
P Atmospheres which are "immediately dangerous to life and health" (IDLH). IDLHs can be 

found in the NIOSWOSHA "Pocket Guide to Chemical Hazards" and/or other references. 
10 Known atmospheres or potential situations that would affect the skin or eyes, or could be 

absorbed into the body through these surfaces. Standard reference books should be consulted 
to obtain concenfrations hazardous to skin, eyes, or mucous membranes. 

O Potential situations are those w h e ~  immersion may occur, where vapors may be generated, or 
where splash may occur through site activities. 
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0 Oxygen deficient atmospheres with the above conditions 
P When the type(s) andfor potential concentration(s) of toxic substances are unknown 

2.13.3 Contraindications for Use of Level A 
P Environmental measurements contiguous to the site indicate that air contaminants present do 

not represent a serious dermal hazard 
0 Reliable, accurate historical data do not indicate the presence of severe dermal hazards 
P Open, unconfined areas 
C1 There is a minimal probability of vapors or liquids (splash hazards) present which could affecc 

or be absorbed through: the skin 
P Total vapor readings indicate 500 ppm to 1.000 ppm 

2.14 Level B 
Level B protection will be selected when the highest level of respiratory protection is needed, bm 
cutaneous exposure to the small unprotected areas of the body (i.e., neck and back of head) is un- 
likely, or where concentrations are known to be within acceptable standards. Level B protection will 
be required in Area B of the Exclusion Zone. 

2.14.1 Level B Equipment 
O Positive pressure-demand, full facepiece self-contained bxeathing apparatus (SCBA), or 

positive pressure-demand supplied air respirator with escape SCBA 
LI Hooded chemical-resistant clothing (overah and long sleeved jacket; coveralls; one- or two- 

piece chemical splash suit; disposable chemical resistant overalls) 
0 Outer and inner gloves (both chemical-resistant) 
0 Steel toe and shank, chemical-resistant boots (optional) 
P Hard hat (optional) 
0 Two-way radios (worn inside encapsulating suit) 
O Options as required: 

- Coveralls 
- Disposable outer boots (chemical-resistant) 
- Face shield 

2.14.2 Criteria for Use of Level B 
D Atmospheres with concentrations of known substances greater than protection factors associ- 

ated with full face-piece, air-purifying respirators with appropriate cartridges 
0 Atmospheres with less than 19.5% oxygen 
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R Type(s) and concentration(s) of vapors in air do not present a cutaneous or percutaneous 
hazard to the small, unprotected areas of the body 

O A determination is made that potential exposure to the body parts not protected by a fully- 
encapsulating suit (prirndy necks, ears, etc.) is highly unlikely 

Ll Known absence of cutaneous or percutaneous hazards or others 
P Activities performed preclude splashing of individuals 
0 Totai vapor levels range from 5 - 500 ppm on instruments such as OVA, hNu and do not 

contain high levels of toxic substances affecting skin or eyes 
U Level B protection is recommended as the lowest level of protection for initial entries until the 

hazards have been further identified and defined by monitoring, sampling, and other reliable 
methods of analysis ' 

2.15 Level C 
Level C protection will be selected when the types and concentrations of respirable material is known, 
or reasonably assumed to be not greater than the protection factors associated with air-purifying 

~ respirators; and exposure to the unprotected areas of the body is unlikely to cause harm. Level C 
protection will be required in Area C of the Exclusion Zone. 

2.15.1 Level C Equipment 
U Full facepiece, &-purifying, canisterequipped respirator with appropriate chemical carbidge 

(a half facepiece respirator may be used in certain circumstances) 
U Hooded chemical-resistant clothing (overalls; two-piece chemical splash suit; disposable 

chemical-resistant ovemils) 
Chemical-resistant gloves (outer) 

U Chemical-resistant gloves (inner) 
U Hard hat (optional) 
O Options as required: 

- Coveralls 
- Steel toe and shank, chemical-resistant boots (outer) 
- Disposal chemical-resistant outer boots 
- Escape mask 
- Face shield 
- Two-way radios (worn under outside protective clothing) 

2.15.2 Criteria for Use of Level C 
P When Level A or Level B is not indicated (atmospheric contaminants,.liquid splashes, or other 

direct conract will not adversely affect or be absorbed through any exposed skin) 
P The types of air contaminants have been identified, concentrations measured, and a canister 

respirator is available that can remove the contaminants 
All criteria for use of air-purifying respirators are met 
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2.16 Level D . . . .  

Level D will be selected when measurements of atmospheric concentrations are at background levels 
and work hnctions preclude splashes, immersion, or the potential for unexpected inhalation of or 
contact with hazardous levels of any chemicals. Level D will be used only in Area D portions of the 
Exclusion Zane. 

2.16.1 Level D Equipment 
0 Coveralls 
Q Leather or chemical-resistant boots or shoes, steel toe and shank (optional) 
0 Hard hat (optional) 
9 Options as required ' .  

- Gloves 
- Disposable chemical-resistant outer boots 
- Safety glasses or chemical splash goggles 
- Escape mask 
- Face shield 

2.17 Safety Equipment 
All site personnel must be adequately protected from potential health and safety hazards. Therefore, 
a sufficient and diverse inventory of all Mfety equipment necessary to meet anticipated hazards will be 
available to a l l  empioyees. Personnel and site visitors must be instructed in the proper use of this 
equipment before entry to the work area is permitted. A Iist of all safety equipment available at the 
site will be maintained and incorporated into the specific site safety p h .  The list will include fxst aid, 
fm-fighting. communications, respiratory protection, protective clothing (suits, gloves, boots, hard 
hats, goggles, etc.) and monitoring equipment. 

2.18 Decontamination 
As a part of the system to prevent or reduce the physical transfer of contaminants by people or 
equipment from on-site areas, provisions must be made for decontaminating anything exiting the 
Exclusion and Contamination Reduction Zones. The extent of &he decontamination procedms for 
personnel is highly site-specific and depends upon a number of factors: type of contaminants, 
amounts of contamination, level of protection, work activities, and reason for leaving the site. The 
USEPA has developed contamination procedures for various levels of protection which can be con- 
sulted when formulating site-specific decontamination protocols. The procedures are included as 
Appendix D to the NIOSWOSHA USCGtEPA "Occupational Safety and Health Guidance Manual 
for Hazardous Waste Site Activities". 
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All equipment leaving the Exclusion Zone should be decontaminated to prevent the off-site migration 
of hazardous contaminants. In addition, all equipment used at the site should be decontaminated 
upon completion of the project. For limiting potential environmental exposures, the following proce- 
dures should be used: (I) All contaminated surfaces will be rinsed with proper decontamination 
solution. Selection of these solutions will be made by the Site Safety Officer (see Table 2-1 5). 
(2) All decontamination activities will be supervised by the Site Safety Officer. (3) All wastewater 
generated will be collected and disposed of as hazardous waste. 

Table 2-1 5: Types of Decontamination Solutions  ate: This list is not all inclusive.) 
t 

DECON SOLUTION A - A solution containing 5% sodium carbonate [Na,COJ and 5% 
trisodiurn phosphate [Na,PO J. 

DECON SOLUTION B - A solution containing 10% calcium hypochlorite [Ca(CIO),]. 

DECON SOLUTION C - A solution containing 5% trisodium phosphate [Na,POJ. This 
solution can also be used as a general purpose rinse. 

DECON SOLUTION D - A dilute solution of hydrochloric acid (HCI). 

DECON SOLUTION E - A dilute solution of phosphate free analytical quality detergent. 

Type of Hazard Solution Preparation 

1. Inorganic acids, metal A To 10 gallons of water, add 4 pounds of sodium carbonate 
processing wastes (soda lime) and 4 pounds of trisodiurn phosphate. Stir until 

evenly mixed. 

2. Heavy metals A Same as #1 above. 

3. Pesticides, fungicides, B To 10 gallons of water, add 8 gallons of calcium hypochlorite. 
chlorinated phenols, Stir with wooden or plastic stirrer until evenly mixed. 
dioxins, and PCBs 

4. Cyanides, ammonia 6 Same as #3 above. 

5. Solvents and organic C (OF A) To 10 gallons of water, add 8 gallons of trisodium phosphate. 
compounds such as Stir until evenly mixed. 
trichloroethylene, 
chlorofom, and 
toluene 

6. PBBs and PCBs Same as #5 above. 
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2.19 Contingency Plans 
The site-safety plan must address emergency medical care and treatment of all personnel, including 
possible exposures to toxic substances and injuries due to accidents or physical problems. The 
following items will be included in the emergency care provision: 

R Name, address, and telephone number of the nearest medical treatment facility should be in 
the site safety plan and posted in a conspicuous location. A map and/or directions for 
locating the facility, plus travel time, should be included. 
The facility's ability to provide care and treatment of personnel exposed to toxic or other 
huirdous substances eould be ascertained. If the facility lacks toxicoiogicd capability, 
Ensafe's Safety and ~eh th  Officer should be consulted. 

Q All administrative a&ngements for accepting patients will be made in advance with the 
facility. 

0 Arrangements will be made to obtain ambulance, emergency, fm, and police services. Tele- 
phone numbers and procedures for obtaining these sewices would be readily available. 

0 Emergency showers, eye wash fountains, and first aid equipment will be readily available on- 
site. Personnel qualified 11 first aid and CPR will be available. 

O Provisions for providing medical personnel with information involving the nature and extent of 
the accident or injury will be made. 

An evaluation for the possibility of events leading to evacuation of the site and surrounding commu- 
nity will be performed and protocols included in the site safety plan as appropriate. 

2.20 Recordkeeping 
A log book will be maintained by designated site personnel and serve as a record of site safety opera- 
tions. At the minimum the log will include: 

ambient survey baseline readings 
ambient perimeter readings 
work site ambient readings 
variances and actions taken 
level of protection and changes used on site 
daily log of personnel in protective clothing 
injuries, prognosis, treatment and disposition 
visitors on site, and the level of protection used 
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e. 
2.21 Site-Specific Safety Plan 
A Site-Specific Safety Plan will be developed and implemented for each site. The Plan will be based 
on the General Safety Plan and the information provided from the Safety Plan Work Sheet (see 
Appendix A). The plan will contain the following sections: 
@ Ambulance service 
* Nearest poison control center 
rn Ensafe's Memphis Office 

As an attachment to the health and safety plan, the name, emergency room telephone number and 
directions to: I .  

a the nearest hospital 
a the nearest hospital that is capable of handling a chemical exposure 

In addition to the above information, this section will include the location for the nearest telephone, 
water supply and restroom facility. The section will also include a section on emergency procedures. 

2.22 Forms 
This section will list all forms associated with the health and safety plan such as: 

' 
Plan Acceptance Form (all site employees must sign this form indicating that they have read 
and understand the Site Health and Safety Plan). 
Plan Feedback Form 
Accident Report Form 
Exposure History Fom 
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Section 3: Site-Specific Safety Plan 
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Section 3: Site-Specific Safety Plan 

A Site-Specific Safety Plan will be developed and implemented for each site. The Plan will be based 
on the General Safety Plan and the information provided from the Safety Plan Work Sheet (see 
Appendix A). The plan will contain the following sections: 

3.1 Introduction 
The introduction will give the location of the site and a brief description of the contamination. 

I 

3.2 Applicability ! This section is intended to clearly indicate who must follow the provisions of the PIan. 

3.3 Work Zone Characterization 
A site control program for preventing contamination of employees will be developed. The site con- 
trol program will, as a minimum include: a description of how the site will be identified, a personnel 
control system, a site map, and site work zones. 

3.4 Site Activities 
A brief description of the activities to be performed on this site will be included in this section. These 
activities should summarize the activities found in the Work Plan. 

3.5 Hazard Evaluation 
A preliminary evaluation of a site's characteristics will be performed prior to entry by entry personnel. 
The site's specrfic characteristics will be identified along with existing site hazards and will aid in the 
selection of engineering controls and personal protective equipment. All suspected conditions that 
may pose inhalation or skin absorption hazards that are immediately dangerous to life or health 
(IDLH) or other conditions that may cause death or serious harm will be identified in the preliminary 
survey and evaluated during the detailed survey. Examples of such hazards include, but are not 
limited to, confined space entry, potentially explosive or flammable situations, visible vapor clouds, or 
areas where biological indicators such as dead animals or vegetation are located. 

3.6 Employee Protection 
As a minimum, this section will include rhe Standard Safe Work Practices; requirements for Personal 
Protective Equipment (PPE), including criteria for increasing the level of PPE required; procedures 
and equipment for extreme weather conditions, work limitations. and exposure evaluation. 
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3.7 Monitoring Requirements 
This section will specify which type monitoring will be used for each hazard on the site. Appropriate 
test equipment will be used to monitor for such conditions as D L H  concentrations of substances, 
flammable or explosive atmospheres, oxygen deficiency, or toxic substances. Once the presence and 
concentrations of specific hazardous substances and health hazards have been established, the risks 
associated with these substances will be identified. Employees who will be working on the site will be 
informed of any risks that have been identified. 

3.8 Decontamination , 
A decontamination procediire will be developed for each site and communicated to all site employees 
and implemengd before,any employees or equipment enter work areas on the site where potential for 
exposure to hazardous substances exists. Standard operating procedures will be developed to mini- 
mize contact with hazardous substances or with equipment that has contacted hazardous substances. 
Decontamination will be performed in areas so that exposure of uncontaminated employees or equip- 
ment to contaminated employees or equipment will be minimized. Any one leaving a contaminated 
area will be appropriately decontaminated. All clothing and equipment leaving a contaminated area 
will be appropriately disposed of or decontaminated. Decontamination procedures will be monitored 
by the site health and safety officer to determine their effectiveness. If the decontamination proce- 
dures are found to be ineffective, appropriate steps will be taken to initiate corrective actions. Each 
plan will have instruction for the closure of the decontamination stations. 

3.9 List of Personnel 
Each health and safety plan will contain a listing of the responsible personnel which includes the name 
of the project manager and the health and safety officer. This section will also include a brief sum- 
mary of the responsibilities for the project manager, health and safety officer and onsite field person- 
nel. 

3.10 Emergency Information 
Each health and safety plan wilI have a section that lists the emergency contact numbers for the area. 
The list will include, as a minimum, the following telephone numbers: 
• Owners' representative(s) 

Local law enforcement agency 
Local fire department 

• Ambulance service 
• Nearest poison control center 

Ensafe's Memphis office 
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I 
As an attachment to the health and safety plan, the name, emergency room telephone number, and 
dhctions to: 
• the; nearest hospital 
• the nearest hospital that is capable of handling a chemical exposure 

In addition to the above information, this section will include the location for the nearest telephone, 
water supply and resuoom facility. The section wilI also include a section on emergency procedures. 

3.11 Forms 
This section will list all formi'associated with the health and safety plan such as: 

Plan Acceptance Form (all site employees must sign this form indicating that they have read 
and understand the Site Health and Safety Plan). 

• Plan Feedback Form 
• Accident Report Form 
• Exposure History Form 
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Safety Plan Work Sheet 
(Site-Specific Safety Plan) 

Site History and Description 

A. Type of Site: Spill HW Site Other Cl 

Description of Site: 

Activities Performed on Site Prior to Investigation/Cleanup: 

Unusual Features (containers, buildings, dikes, power lines, terrain, 
bodies of water, etc.): 

Results of Previous Surveys: 

E. Waste Types: Liquid Q Solid 0 GasNapor 

F. Characteristics: Toxic FlammableNoIatile Radioactive O 
Reactive P Corrosive 0 

G. Substances Toxicity (PEUILV) Quantity 
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. Physical Hazards: Heat Q Cold U Noise Radiation 0 
Other (specify); 
Comments: 

I. Weather: 

Site Organization and Control 

A. Work Areas Ideiiwied: 

B. Decontamination Areas Identified: 

C. Support Areas Established: 

D. Site Security Established: 

E. Sketch of Site Available: 

Job Activities/Work PIans 

A. Types of Activities to be Performed: 

1. D N ~ :  Excavation a Sampling a Staging a 
Treatment Q Disposal U 

2. Soil: Excavation 0 Treatment O Disposal 0 

3. Water Treatment: 

4. Spill Cleanup: 

5. Well Installation: 

6. Other (specify): 
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B. Comments: 

Education and Training 

Special Training Required for this site: No Yes O 
ff yes, specify types: 

Medical Surveillance 

Special Medical Monitoring Required? No Q Yes 0 
If yes, (specify): 

Ambient Field Monitoring 

A. Field Monitoring Equipment Needed for Site: 

B. Monitoring Protocol (should correspond with work plans): 
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Levels of Protection 

A. Job Activity: Level: 
List of Personal Equipment: 

B. Job Activity: Level: 
List of Personal Equipment: 

C. Job Activity: Level: 
List of Personal Equipment: 

Safety Equipment List 

A. First Aid: 

B. Fire Fighting: 

C. Communications (radioskigns): 
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D. Personal Protective Equipment (SCB A, respirators, cartridges, suits, boots, 
gloves, hard hats, face shields, goggles, hearing protection, etc.,): 

Decontamination Equipment: - 

Sanitation: Latrines O Showers Hand washing 0 
Comments: 

Decontamination Procedures 

A. Work Activities: 
Level of Protection: 
Decontamination Solutions: 
Procedures (By Station): 

Work Activities: 
Level of Protection: 
Decontamination Solutions: 
Procedures (By Station): 
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Contingency Plans 

A. Local Sources of Assistance 
1. Hospital: (name): 

(address): 
(phone): 

Directions: 

2. Ambulance (name and number): 
3. Fire Department (name and number): 
4. Police (and number): 
5. Site Phone Number: 

B. National or Regional Sources of Assistance 
........................................... ................................ 1 .  EnSafe .., 1-901 -372-7962 

................................................... 2. CHEMTREC (24 hours) 1-800-424-9300 
The following may be reached through CHEMTREC: 

Chemical Manufacturer 
National Agricultural Chemical Association (NACA) 
Pesticides Safety Team Network 
Chlorine Emergency Plan (CHLOREP) 
Energy Research and Development Administration (ERDA) for 
radioactive materials 

3. Association of American Railroads .................................... 1-202-293-4048 
4. Center for Disease Control (biological agents) ................. 1-404-633-53 13 
5. DOT, Office of Hazardous Materials (Transportation 

Regulatory Matters) .......................................................... 1-202-366-4488 
...... 6. EPA ...........................,.............................................. 

7. National Response Center, NRC (oil and hazardous 
substances) ..................................................................... 1-800-424-8802 

C. Special First Aid or Evacuation Procedures 
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Appendix B 

Drilling Safety Guide 

Drilling Safety Guide ....................................................................................................... 8-2 
............................................................................................... Drill Rig Safety Supervisor 8-2 

Drill Rig Personnel Protective Equipment ....................... .. .......................................... B-3 
..................................................................................................... Drill Rig Housekeeping 6-3 

......................................................................................................... Maintenance Safety B-4 
Safe Use of Hand Tools ................................................................................................ B-4 
Safety During Drilling Operations ..................................................................................... B-5 

.......................................................................................... Working on Derrick Platforms B-6 
.................................................................................................... Working on the Ground 6-6 

........................................................................................................... Wire Rope Safety 8-7 
.................................................. ...................... Cathead and Rope Hoist Safety .... 8-8 

.. Auger Safety ................................................................................................................ 8-9 
Rotary and Core Drilling Safety ........................................................................................ €3-9 
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Drilling Safety Guide 
EnSafe is concerned about employee safety while working on or around drill rigs as well as when 
traveling to and from a drilling site, moving the drill rig and tools from location to Iocation on a site, 
and during maintenance of the drill rig. Every drill crew will have a designated safety supervisor. 
The safety supervisor will have the responsibility for ensuing that a l l  drilling operations are con- 
ducted in a safe manner. All personnel working on, with, or around a tirill rig will be under the 
jurisdiction of the rig safety supervisor. 

Drill Rig Safety Supervisor ., 

The safety supervisor for the drill crew will be the drill rig operator. However, the EnSafe safety 
officer still maintains the overall safety responsibility for the site. The drill crew safety supervisor is a 
direct representative of the site health and safety supervisor and will report any safety problems 
directly to the site health and safety officer. The drill rig safety supervisor will: 

Be the leader in using proper personal protective equipment. W s h e  will set an example for 
other personnel to foLIow. 
Enforce the requirements of the health and safety plan and take appropriate actions when 
other personal are not following the requirements of the health and safety plan. 
Ensure that all drill rig and associated drill rig equipment is properly maintained. 
Ensure that all drill rig operating personnel are thoroughly familiar with the drill operations. 
Enspect the drill rig and associated drill rig equipment for damage before starting drilling 
operations. Check for structural damage, loose bolts or nuts, correct tension in chains and 
cables, loose or missing guards or protective covers, fluid leaks, damaged hoses and/or dam- 
aged pressure gauges and pressure relief valves. 
Test all emergency and warning devices such as emergency shut-down switches at least daily 
(prior to starting drilling operations). Drilling will not be permitted until all emergency and 
warning devices are functioning. 
Conduct a safety briefing daily before starting W i g  operations. Any new employee will 
receive a copy of the drilling operations safety manual, and the drill rig manufacturer's operat- 
ing and maintenance manual. 
Ensure that each employee reads and understands the drill rig manufacturer's operating and 
maintenance manual. 
Observe the mental, emotional, and physical capabilities of each worker. 
Ensure that each drill rig has a fmt aid kit and fire extinguisher. 
Maintain a list of emergency contact telephone numbers. This list will be posted in a promi- 
nent location and each drill rig employee will be informed of the Bst's location. 
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Drill Rig Personnel Protective Equipment 
For most geotechnical, mineral, and/or groundwater drilling, drill rig personal protective equipment 
will include the following: 

Hard hat 
Safety shoes with steel toe and steel shank (or equivalent) 
Gloves 
Safety glasses with side shields 

a Close-fitting but comfortable clothes 
a Hearing protection 

It is important that clothi& does not have loose ends, straps, drawstrings or belts, or other unfas- 
tened parts that might become caught in or on a rotating or translating part of the drill rig. 

Rings, necklaces, or other jewelry will not be worn during drilling operations. 

Additional protective equipment may be required by the Site-Specific Health and Safety Plan. 

Drill Rig Housekeeping 
The folowing housekeeping measures must be taken for ail drilling operations. 

* 
Suitable storage locations will be provided for all tools, materials, and supplies. The storage 
should be conveniently located and will provide for safe handling of alI supplies. 
Drill tools, suppIies, and materials will not be transported on the drill rig unless the drill rig is 
designed and equipped to carry drill tools, supplies, and materials. 
Pipe, drill rods, casing, augers, and similar drilling tools when stored will be stacked in a 
manner that will prevent spreading, rolling, or sliding. 
Penetration or other driving hammers will be secured to prevent movement when not in use. 
Work areas, platforms, walkways, scaffolding, and other access ways will be kept free of 
materials, debris and obstructions and substances such as ice, grease, or oil that could cause a 
surface to become slick or otherwise hazardous. 
Never store gasoline in a nonapproved container. Red, nonsparking, vented containers 
marked with the word gasoline will be used. The fill spout will have a flame arrester. 
Prior to drilling, adequate site clearing and leveling will be perfarmed to accommodate the 
drill rig and supplies and to provide a safe working area. Drilling will not be started when tree 
limbs, unstable ground or site obstructions cause unsafe tool handling conditions. 
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Maintenance Safety 
Well maintained drilling equipment makes drilling operations safer. When performing equipment/tool 
maintenance, the follow safety precautions will be followed: 

Safety glasses will be worn when maintenance is performed on drill rigs or drilling tools. 
Shut down the drill rig engine to make repairs or adjustments to the rig or to lubricate fittings 
(except to make repairs or adjustments that can only be made while the engine is running). 
Always block the wheels or lower the leveling jacks or both. Set the hand brake before 
working under a drill rig. 

a Release all pressure on hydraulic systems, the drilling fluid system. and the air operating 
system of the driU ,rigqprior to performing maintenance. 
Use exueme cautios when opening drain plugs and radiator caps and other pressurized plugs 
and caps. 
Allow time for the engine and exhaust to cool before performing maintenance on these sys- 
tems. 
Never weld or cut on or near the fuel tank. 
Do not use gasoline or other volatile or flammable liquids as a cleaning agent, 
Follow the manufacturer's recommendations for quantity and type of lubricants, hydraulic 
fluids and coolants. 
Replace all caps, filler plugs, protective guards or panels, and high pressure hose clamps and 
chains or cables that have been removed during maintenance. 
Perform a safety inspection prior to starting drilling equipment after maintenance is per- 
formed. 

Safe Use of Hand Tools 
There are a large number of hand tools that can be used on or around a drill rig. The most important 
rule of hand tools is to use a tool for its intended purpose. The following are a few general and 
specific safety rules to follow when using hand tools. 

When using a hammer, wear safety glasses and require all others around you to wear safety 
glasses. 
When using a chisel, wear safety glasses and require all others around you to wear safety 
glasses. 

• Keep all tools cleaned and stored in an orderly manner. 
Use wrenches on nuts, not pliers. 
Use screwdrivers with blades that fit the screw slot 
When using a wrench on a tight nut, use some penetrating oiI, use the largest wrench available 
that fits the nut, when possible pull on the wrench handle rather than pushing, and apply force 
to the wrench with both hands when possible and with both feet f m l y  placed. Do not push 
or pull with one or both feet on the drill rig or the side of a mud pit or some other blocking- 
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off device. Always assume that you may lose your footing. To avoid serious injury if you fall, 
remove sharp objects from the area near you. 
Keep all pipe wrenches clean and in good repair. The jaws of pipe wrenches will be wire 
brushed frequently to prevent accumulation of dirt and grease which cause wrenches to slip. 
Never use pipe wrenches in place of a rod holding device. 
Replace hock and heel jaws when visibly worn. 
When breaking tool joints on the ground or on a drilling platform, position hands so that 
fingers will not be smashed between the wrench handle and the ground or the platform if the 
wrench were to slip or the joint suddenly to let go. 

Safety During Drilling.Operations 
4 Do not drive a drill rig from hole to hole with the mast (derrick) in the raised position. 

Before raising the mast, look up to check for overhead obstructions. 
Before raising the mast, all drill rig personnel (except the person raising the mast) and visitors 
will be cleared from the area immediately to the rear and sides of the mast All drill rig per- 
sonnel and visitors will be informed that the mast is being raised prior to raising the mast 
All drill rig personnel and visitors will be instructed to stand clear of the drill rig immediately 
prior to and-during starting of the engine. 

e All gear boxes will be in the neutral position, all hoist levers will be disengaged, all hydraulic 
levers will be in the nonactuating positions, and the cathead rope will not be on the cathead 
before starting the drill rig engine. 
The drill rig must be leveled and stabilized with leveling jacks and/or solid cribbing before the 
mast is raised. The drill rig will be leveled if settling occurs after initial setup. 
The mast will be lowered only when the leveling jacks are down. The leveling jacks must be 
in the down position until the mast is completely lowered. 
Secure and/or lock the mast according to the drill rig manufacturer's recommendations before 
starting drilling operations. 
The drill rig must only be operated from the control position. If the operator must leave the 
control position, the rotary drive and the feed control must be placed in the neutral position. 
The drill engine will be shut down when the operator leaves the vicinity of the drill rig. 
Throwing or dropping of tools is not permitted. All tools will be carefully passed by hand 
between personnel or a hoist line wiU be used. 
When drilling within an enclosed area, ensure that fumes are exhausted out of the area Ex- 
haust fumes can be toxic and may not be detected by smell. 
Clean mud and grease from boots before mounting the drill platform. Use hand holds and 
railings. Watch for slippery ground when dismounting from the drill platform. 
Do not touch any metal parts of the drill rig with exposed flesh during freezing weather. 
Freezing of moist skin to metal can occur almost instantaneously. 

4 All unattended boreholes must be covered or otherwise protected to prevent drill rig person- 
nel, site visitors, or animals from stepping or falling into the hole. 

Page B-5 



Health and Safety Manual 
Appisndix B: Drilling Safety Guide 

6 Do not attempt to use one or both hands to carry tools when climbing ladders. 

Working on Derrick Platforms 
When working on a derrick platform, us a safety belt and a lifeline. The safety belt will be at 
least 4 inches wide and will fit  snugly but comfortably. The lifeiine, will be less than 6 feet 
Iong and attached to the derrick. 

6 The safety belt and lifeline will be strong enough to withstand the dynamic force of a 250- 
pound weight falling 6 feet. 

6 A safety climbing device will be used when climbing to a derrick platform that is higher than 
' ,  

20 feet. 
The lifeline will be fastened to the derrick just above the denick platform to a structural 
member that is not attached to the platform or to other lines or cables supporting the platform. 

rn Tools will be securely attached to the platform with safety lines. Do not attach a tool to a line 
attached to the wrist or other body part. 
When working on a denick platform, do not guide drill rods or pipe into racks or other sup- 
ports by taking hold of a moving hoist line or a traveling block. 
Derrick platforms over 4 feet above the ground will have toe bawds and safety railings. 

Working on the Ground 
Workers on the ground must avoid going under elevated platforms. 

6 Terminate drilling operations and, if possible, Iower the mast during an electrical storm. 
6 Overhead and buried utilities must be located and marked on all boring location plans and 

boring assignment sheets. 
6 When there are overhead electrical power lines at or near a drilling site or project, consider all 

wire to be charged and dangerous. - 
Watch for sagging power lines before entering a site. Do not lift power lines to gain entry. 
Call the utility to have them lift the power lines or to deenergize the power. 

6 Operations adjacent to overhead lines are prohibited unless one of the following conditions is 
satisfied: 
- Power has been shut off and positive 

means laken to prevent the lines from 
being energized. 

- Equipment, or any part, does not have 
the capability of coming within the 
following minimum clearance from 
energized overhead lines. or the equip- 
ment has been positioned and Mocked to 
assure no pat, including cables, can 
come within the minimum clearances 
listed in the adjacent table. 
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While in transit with boom lowered and no load, the equipment clearance will be a minimum 
of 4 feet for voltages less than 50kv, 10 feet for voltages 5lkv to 345kv, and 26 feet for 
voltages over 345kv. 
Before working near transmitter towers where an electrical charge can be induced in the 
equipment or materials W i g  handled, the transmitter will be deenergized. The following 
precautions will be taken to dissipate induced voltages: 
- The equipment will be provided with an electrical ground to the upper rotating smc- 

ture supporting the boom. 
Ground jumper cables will be attached to materials being handled by boom equipment 
when electrical charge may be induced while working near energized transmitters. 
Crews will be provided nonconductive poles having large alligator clips or other 
similar to attach the ground cable to the load. Insulating gloves will be 
used. 

Continue to watch overhead power lines. Both hoist lines and overhead power lines can be 
moved toward each other by the wind. 
If there are any questions concerning drill rig operations on a site in the vicinity of overhead 
power l ies ,  call the power company. The power company will provide expert advice as a 
public service. 
Look for warning signs indicating underground utilities. Underground utilities may be located 
a considerable distance away from the warning sign. Call the utility and jointly determine the 
precise location of all underground utility lines, mark and flag the locations, and determine the 
specific precautions to be taken to ensure safe drilling operations. 

Wire Rope Safety 
All wire ropes and fittings will be visually inspected at least once a week for abrasion, broken 
wires, wear, reduction in rope diameter, reduction in wire diameter, fatigue, corrosion, dam- 
age from heat, improper reeving, jamming, crushing, bird caging, kinking, core protrusion, 
and damage to lifting hardware. 

4 Wire ropes must be replaced when inspection indicates excessive damage. The Wire Rope 
User's Manual may be used as a guide for determining excessive damage. 
Wire ropes that have not been used for a period of a month or more will be thoroughly in- 
spected before being returned to service. 

4 AU manufactured and end fittings and connections must be installed according to the 
manufacturer's specifications. 
Swivel bearings on ball-bearing type hoisting swivels must be inspected and lubricated daily to 
ensure that the swivel rotates freely under load. .. Do not drill through or rotate drill through a slipping device, do not hoist more that 10 feet of 
the drill rod column above the top of the last (mast), do not hoist a rod column with loose tool 
joints, and do not make up, tight&, or loosen tool hoists while the rod column is being sup- 

- - 
ported by a rod slipping device. 
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Do not attempt to brake the fall of a drill rod column with your hands or by increasing tension 
on the rod slipping device. 
Wire ropes must be properly matched with each sheave. The sheave will pinch wire rope that 
is too large. Wire rope that is too small will groove the sheave. Once a sheave is grooved, it 
will severely pinch and damage Iarger sized wire rope. 
Use tool handling hoists only for vertical lifting of tools. Do not use tool handling hoists to 
pull on objects away from the drill rig. 
All hoisting hooks will be equipped with safety latches. 
When tools or similar loads cannot be raised with a hoist, disconnect the hoist line and con- 
nect the tools directly to the feed mechanism of the drill. Do not use hydraulic leveling jacks 
for added pull for the hhist line or the feed mechanism of the drill. 
Minimize shock loading of a wire rope; apply loads smwthly and steadily. 
Avoid sudden loading in cold weather. 
Never use frozen ropes. 
Protect wire rope from sharp comers or edges. 
Replace faulty guides and rollers. 
Replace worn sheaves or worn sheave bearings. 
Know the safe working load of the equipment and tackle. Never exceed safe working limits. 
Periodically inspect clutches and brakes of hoists. 
Always wear gloves when handling wire ropes. 
Do not guide wire rope onto hoist drums with your hands. 
After installation of a new wire rope, the first Iift must be a Iight load to allow the wire rope to 
adjust 
Never leave a load suspended when the hoist is unattended. 
Never use a hoist line to ride up the mast. 

Cathead and Rope Hoist Safety 
Keep the cathead clean and free of rust and oil and/or grease. The cathead must be cleaned 
with a wire b w h  when it becomes rusty. 
Check the cathead for rope-wear grooves. If a rope groove forms that is deeper than 
1/8-inch, the cathead must be replaced. 
Always start work with a clean, dry, sound rope. A wet or oily rope may grab the cathead 
and cause drill tools or other items to be rapidly hoisted to the top of the mast. If the rope 
grabs the cathead or otherwise becomes tangled in the drum, release the rope and sound the 
alarm for a l l  personnel to clear the area rapidly. 
The rope must not be permitted to contact chemicals. 
Never wrap the rope from a cathead around a hand, wrist, arm, foot, ankle, leg, or any other 
body part. 
Attach the hammer to the ropeusing a knot that will not slip, such as a bowline. 
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A minimum of 18 inches must be maintained between the operating hand and the cathead 
drum when driving samplers, casing , or other tools. Be aware that the rope advances toward 
the cathead with each hammer blow as  the sampler or other drilling tool advances into the 
ground. Loosen grip on the rope as the hammer falls. Maintaining a tight grip on the rope 
increases the chances of being pulled into the cathead. 

4 Do not use a rope that is longer than necessary. A rope that is too long can form a ground 
loop or otherwise become entangled with the operator's legs. 
Do not leave a cathead unattended with the rope wrapped on the drum. 
Position all other hoist lines to prevent contact with the operating cathead rope. 
The cathead operator must be on a level surface with good, f i  footing conditions. 

Auger Safety 
The drill rig must be level, the clutch or hydraulic rotation control disengaged, the transmis- 
sion in low gear and the engine running at low RPM when starting an auger boring. 
Seat the auger head below the ground surface with an adequate amount of downward pres- 
sure prior to rotation. 
Observe the auger head while slowly engaging the clutch or rotation control and start rota- 
tion. Stay clear of the auger. 
Slowly rotate the auger and auger head while continuing to apply downward pressure. Keep 
one hand on the clutch or the rotation control at all times until the auger has penetrated about 
one foot or more below the surface. 
Follow manufacturer's recommended methods for securing the auger to the power coupling. 
Never place hands or fingers under the bottom of an auger section when hoisting the auger 
over the top of the auger section in the ground or other hard surfaces such as the drill rig 
platform. 
Never place feet under the auger section that is being hoisted. 
Stay clear of rotating augers and other rotating components of the drill rig. 
Never reach behind or around a rotating auger. 
Use a long-handle shovel to move auger cuttings away from the auger. 
Augers will be cleaned only when the drill rig is in neutral and the augers have stopped rotat- 
ing. 

Rotary and Core Drilling Safety 
Water swivels and hoist plugs must be lubricated and checked for frozen bearings before use. 
Drifl rod chuck jaws must be checked periodically and replaced as necessary. 
The weight of the drill rod string and other expected hoist loads must not exceed the hoist and 
sheave capacities. 
Only the operator of the drill rig will brake or set a manual chuck to ensure that rotation of the 
chuck will not occur prior to removing the wrench from the chuck. 

-- - 
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The drill rod chuck jaws will not be used to brake drill rods during lowering into the hole. 
Drill rods will not be held or lowered into the hole with pipe wrenches. 
Do not attempt to grab falling drill rods with hands or wrenches. 
In the event of a plugged bit or other circulation blockage, the high pressure in the piping and 
hose between the pump and the obstruction must be relieved or bled down prior to breaking 
the first tool joint. 
Use a rubber or other suitable rod wiper to clean rods during removal from the hole. Do not 
use hands to clean drilling fluids from the drill rods. 
Do not lean unsecured drill rods against the mast. 
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Work in Confined Spaces 

Definitions 
Confined Space - any space having limited openings for entry and exit, not intended 

for continuous occupancy, and unfavorable natural ventilation which 
could contain or have produced dangerous concentrations of air- 
borne contaminants or asphyxiants. Confined spaces may include, 
but are not limited to, storage tanks, manholes, process vessels, bins, 
boilers, ventilation or exhaust ducts, sewers, underground utility 

I ., vaults, tunnels, pipelines, trenches, vats, and open-top spaces more 
' 

than 4 feet in depth such as pits, tubs, vaults, or any place with 
' limited ventilation. 

Explosive Atmosphere - any atmosphere which contains a conc:entration of flammable or 
combustible material in excess of 10%) of the lower explosive limit. 

Oxygen Deficient 
Atmosphere - any atmosphere having less than 19.5% by volume oxygen content. 

Oxygen Enriched 
Atmosphere - any atmosphere having 22% by volume or more oxygen. 

Toxic Atmosphere - any atmosphere having a toxic or disease-producing contaminant 
exceeding the legally established permissible exposure Iimit or the 
Threshold Limit Value established by the American Conference of 
Governmental Industrial Hygienists. 

Hazardous Atmosphere - any atmosphere having one or more of the following characteristics: 
Explosive Atmosphere 
Oxygen Deficient Atmosphere 
Oxygen Enriched Atmosphere 
Toxic Atmosphere 

Confined Space Entry Procedures 
Prior to entry into confined spaces. a written Confined Space Entry Procedure to identify and elimi- 
nate or control the hazards will be established. 

The confined space entry procedure will be in accordance with National Safety Council Data Sheet 
1-704-85, "Confined Space Entry Control System for R&D," or the American Petroleum Institute's 
Recommended Practice, "RP 2015 Cleaning Petroleum Storage Tanks," or the National Institute of 
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Occupational Safety and Health's, "Criteria for a Recommended Standard-Working in Confiied 
Spaces" as appropriate. 

The confined space entry procedure must consider such hazards as flammable, toxic, corrosive, or 
radioactive materials, oxygen deficiency, and inadvertent activation of electrical or mechanical 
equipment and fire protection systems such as CO, and H Jon. 

A confined space entry permit system must be estabIished. A permit will be developed for each 
confined space and renewed at the beginning of each shift. Permits (initial and renewal) will be 
posled at id1 openings of eyery confined space. 

Permits will include, but 'm not limited to, work location, description of work, employees assigned, 
entry date, time, isolation checklists, hazardous work hazards expected, f' safety precautions, 
personal safety, results of atmospheric tests performed, person performing those tests, and authoriza- 
tion and permit expiration time. 

Confined Space Operating Rules 
No one will enter a confined space where a known explosive or oxygen-enriched atmosphere exists. 

Before entering a confined space, the work environment will be tested by a competent person using 
calibrated, approved equipment to determine the extent of potential hazards. If the atmosphere 
cannot be determined by testing, an Immediately Dangerous to Life and Health (IDLH) situation 
will be assumed. Evaluation will consider the potential for evolution of toxic substances as well as 
oxygen content. Testing for toxic substances will be performed prior to each entry and on a continu- 
ous or frequent (as stipulated in the Confined Space Entry Procedure) basis while personnel are 
working in the confined space. 

Employees entering or working in IDLH atmospheres will wear positive pressure, self-contained 
breathing apparatus of an approved type or a combination pressure-demand air-line respirator with 
an integral 5 minute (minimum) emergency escape air supply. No employee will enter an IDLH 
atmosphere unless accompanied by another adequately protected employee or is wearing a safety 
line and safety harness tended by a person in a safe area having no other duties and who has the 
proper equipment available to assist the respirator wearer in case of an emergency. An effective 
signal system that will provide for the quick removal of an incapacitated person will be established 
prior to entry. Employees will be instructed and trained in the use of the self-contained breathing 
apparatus before exposure to IDLH atmospheres. 

Mechanical ventilation must be sufficient to maintain a nonhazardous atmosphere. Persons working 
in an atmosphere where this is not possible will be equipped with the proper respiratory equipment 
protective clothing, and a safety line and body harness. Entry into an oxygen deficient space will be 

@ made utilizing self-contained. positive-pressure breathing apparatus or air-line respirators equipped 
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with an emergency escape air supply. Protective clothing and respiratory protection will not be used 
as a substitute for cleaning and ventilating of spaces. 

Qualifiedltrained personnel working in confined spaces will be assigned in teams. One team mem- 
ber will be designated as the standby person. The standby person will remain outside the confrned 
space in a safe area and be assigned no other conflicting duties. The standby person will be fmt aid 
and CPR qualified and well versed in the potential hazards associated with confined space entry. 
The standby person must be able to communicate (voice, radio, telephone, or signal) with those 
working in the confined space and with others to obtain assistance. In the event of an emergency, 
the standby person will not enter the confined space unless equipped with the proper rescue equip- 
ment and until o new sundby benon arrives. The appropriate rescue equipment must be immedi- 
ately available to the standby person. A backup for the standby person will be predesignated and 
available in the general area. 

Consideration will be given to the standbylrescue person's ability to physically remove incapacitated 
personnel from the confined space in case of an emergency. A hoist or other mechanical device may 
be required for personnel removal. Supervisors must be aware of any personnel with cardiac or 
respiratory problems. 

Rescue and first aid equipment will be readily available. A rescue drill will be performed to insure 
that rescue equipment will fit through the confined space entry way, to test communications, and to 
increase awareness of the difficulty of rescue operations. 

* 
Task-Specific Precautions 
Precautions will be taken to preclude the possibility of liquids. gases, or solids entering the confined 
space inadvertently during occupancy. Connecting pipelines must be blanked or separated before 
entry. Closing of valves will not be a satisfactory substitute. 

Safe Clearance procedures must be folIowed in securing electrical systems, machinery, pressure 
systems, and rotating equipment. 

If welding or cutting is to be performed in a confined space, local exhaust ventilation, other safety 
equipment, and additional fire protection requirements may be necessary. 

If hazardous materials, such as paints, thinners, mineral spirits, etc., are, to be used in a confined 
space, the safety and health information from the Material Safety Data Sheet must be incorporated 
into the confined space entry procedure. 

Only explosion-proof lightinglequipment will be used in confined or enclosed spaces unless auno- 
spheric tests have proven the space to be nonexplosive. 
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The nozzle of air, inert gas, and steam lines or hoses, when used in the cleaning or ventilation of 
tanks that contain explosive concentrations of flammable gases or vapors, must be bonded to the 
tank. Bonding devices will not be attached or detached in the presence of hazardous concentrations 
of flammable gases or vapors. 

Page C-5 



CONFINED SPACE ENTRY PERMIT 

CLIENT: PROJECT #: 

LOCATION: DATE: 

PROJECT MANAGER: SITE MANAGER: 

LOCATION & DESCRIPTION OF CONFINED SPACE: 

PURPOSE OF ENTRY: ENTRY AUTHORIZATION: 

' ., I 
DATE OF ENTRY: TERMINATION DATE: 

DESCRlPTlON OF HAZARDS OF THE PERMIT SPACE: 

AUTHORIZED ENTRANTS 
- 

RESPIRATOR FIT 
OSHA TRAINING DATE TEST DATE 

40 SUPERVISOR 8 PHYSl CAL HALF FULL 
NAME HOUR TRAINING HOUR DATE FACE FACE 

AUTHORIZED ATTENDANTS - 
RESPIRATOR FIT 

OSHA TRAINING DATE TEST DATE 

40 SUPERVISOR 6 PHYSICAL HALF FULL 
NAME HOUR TRAIN tNG HOUR DATE FACE FACE 



SPECIAL REQUIREMENTS 

LOCK OUT I TAG OUT 

LINES BROKEN - CAPPED OR BLANKED 

PURGE - FLUSH OR VENT 

VENTILATION 

SECURE AREA 

SELF CONTAINED BREATHING APPARATUS 

AIR PURIFYING RESPIRATOR 
I .  

ESCAPE HARNESS 

TRIPOD EMERGENCY ESCAPE HARNESS 

LIFELINES 

FIRE EXTINGUISHERS 

LIGHTING 

RESUSCITATOR - INHALATOR 

PERSONAL PROTECTION EQUIPMENT 

LEVEL A, B, C, or D 7 

MODIFICATIONS 

COMMUNICATION SYSTEM 

TYPE: 

REQUIRED TESTING 

PERCENT (%) OXYGEN 

LOWER EXPLOSION LIMIT (%) 

CARBON MONOXIDE 

HYDROGEN SULFIDE 

ORGANIC VAPORS 

< 

NO YES 
AVAllABLE 

AND CHECKED 

MONITORING PERSONNEL (NAME): 

ALLOWABLE 
RANGE 

+ 19.5 - 21 .O % 

< 1 0 %  

5 15ppm 

s 5.0 ppm 

s 10.0 ppm 

YES NO 
FREWENGY 

(TIMES PER DAY l 
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Temperature Exposure Guidelines: 
Heat Stress Information from NIOSH 86-112 Health 

Safety Problems 
Safety problems are common to hot environments as heat tends to promote accidents due to the 
slipping of objects from sweaty palms, dizziness, or visual distortions from fogged safety glasses. 

The frequency of accidents, in general, appears to be higher in hot environments than in more moder- 
ate environmentai conditions. Working in a hot environment lowers the. mental alertness and physical 
performance of an individual: Increased body temperature and physical discomfort promote irritabil- 
ity, and other emotional states which can cause workers to overlook safety procedures or to divert 
attention from hazardous tasks. 

Health Problems 
Excessive exposure to a hot work environment can bring about a variety of heat-induced disorders. 

Heat Sroke. Heat stroke is the most serious health problem associated with working in a hot envi- 
ronment. It occurs when the body's temperature regulatory system fails and sweating becomes 
inadequate. A heat stroke victim's skin is hot, usually dry, red, or spotted. Body temperature is 
generally 105°F or higher, and the victim can be mentally confused, delirious, convulsive, or uncon- 
scious. 

Any person showing symptoms of heat stroke requires immediate hospitalization. First aid, including 
removing the victim to a cool area, thoroughly soaking the clothing with water, and vigorously 
fanning the.body should be administered immediately. Further treatment, at a medical facility, should 
include the continuation of the cooling process and the monitoring of complications which often 
accompany the heat stroke. Early recognition and treaunent of heat stroke is the only means of 
preventing permanent brain damage or death. - 

Heat Exhaustion. Heat exhaustion includes several clinical disorders having symptoms which may 
resemble the early symptoms of heat stroke. Heat exhaustion is caused by the loss of large amounts 
of fluid by sweating, sometimes with excessive loss of salt. A worker suffering from heat exhaustion 
still sweats but experiences extreme weakness or fatigue, giddiness, nausea, or headache. In more 
serious cases, the victim may vomit or lose consciousness. The skin is clammy and moist, the com- 
plexion is pale or flushed, and the body temperature is normal or only slightly elevated. 

In most cases, treatment involves resting the victim in a cool place and administering plenty of liquids. 
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Victims with mild cases of heat exhaustion generafly recover quickly. Those with severe cases may 
require extended care. There are no known permanent effects. 

CAUTION-- Persons with heart problems or those on a "low sodium" diet whu work in hot envi- 
ronments should consult a physician about potential health problems. 

Heat Cramps. Heat cramps are painful spasms of the muscles that can occur times of high sweat 
without an adequate replacement of the body's salt. The drinking of large quantities of water tends to 
dilute the body's fluids, wbue the body continues to lose salt. Shortly thereafter, the low salt level in 
the muscles can cause painful cramps. The affected muscles may be part of the arms, legs, or abdo- 
men; but tired muscles (those used in performing the work) are generally the ones most susceptible. 
Cramps may occur during or after work hours and may be relieved by ingesting salted liquids. 

CA UTION--Persons with heart problems or those on a "low sodium" diet who work in hot envi- 
ronments should consult a physician about potential health problems. 

Fainting. A worker who is not accustomed to hot environments and who stands immobile in the heat 
can faint Due to the body's attempts to control internal temperature, enlarged blood vessels in the 
skin and lower part of the body may pool blood rather than returning to the heart to be pumped to the 
brain. Upon lying down, the worker should soon recover. By keeping active and moving around, 
blood should be prevented from pooling and the patient can avoid further fainting. 

Heat Rash. Heat rash is likely to occur in hot, humid environments where heat is not readily evapo- 
rated from the surface of the skin leaving the skin wet most of the time. Sweat ducts become 
plugged. and a skin rash can develop. When the rash is extensive or complicated by infection, heat 
rash can be very uncomfortable and may reduce a worker's performance. The worker can prevent 
this condition by resting in a cool place part of each day and by regularly bathing and drying the skin. 

Transient Heat Fatigue. Transient heat fatigue refers to the temporary state of discomfort and 
mental or psychological strain arising from prolonged heat exposure. Workers unaccustomed to the 
heat are particularly susceptible and can suffer to varying degrees, a decline in task performance, 
coordination, alertness, and vigilance. The severity of transient heat fatigue can be lessened by a 
period of gradual adjustment to the hot environment (heat acclimatization). 
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Preparing for Work in the Heat 
One of the best ways to reduce the heat stress in workers is to minimize the heat in the work place. 
However, there are some work environments where heat production is difficult to control, such as 
outdoors where exposure to various weather conditions is likely. 

Humans, to a large extent, are capable of adjusting to the heat. Adjusting to heat under normal 
circumstances, usually takes five to seven days, during which time the body will undergo a series of 
changes that will make continued exposure to heat more endurable. 

Gradual exposure to heat gives the body time to become accustomed to higher environmental tem- 
peratures. Heat disordersin generid are more Iikely to occur among workers who have not been 
given time to adjust to working in the heat or among workers who have been away from hot environ- 
ments or-who have gotten accustomed to lower temperatures, Hot weather conditions of the summer 
are likely to affect the worker who is not acclimatized to heat. Likewise, workers who return to work 
after a leisurely vacation or extended illness can be affected by the heat in the work environment. 
Under such circumstances, the worker should be alIowed to gradually reacclimatize to the hot envi- 
ronment 

Heat stress depends, in part, on the amount of heat the worker's body produces while a job is being 
performed. The amount of heat produced during hard, steady work is much higher than that pro- 
duced during intermittent or Light work. One way of reducing the potential for heat stress is to make 
the job less strenuous or lessen its duration by providing adequate rest time. 

Number and Duration of Exposures, Rather than be exposed to heat for extended periods of time 
during the course of a job, workers should. wherever possible, be permitted to distribute the 
workload evenly over the day and incorporate work-rest cycles. Work-rest cycles give the body an 
opportunity to get rid of excess heat, slow down the production of internal body heat, and provide 
greater blood flow to the skin. 

Workers employed outdoors are especially subject to weather changes. A hot spell or a rise in hu- 
midity can create overly stressful conditions. 

Rest Areas. Providing cool rest areas in hot work environments considerably reduces the stress of 
working in those environments. Rest areas should be as close to the work area as  possible, and 
provide shade. Individual work periods should not be lengthened in favor of prolonged rest periods. 
Shorter but frequent work-rest cycles are the greatest benefit to the worker. 
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Drinking Water. In the course of a day's work in the heat, a worker may produce as much as two 
to three gallons of sweat. Because so many heat disorders involve excessive dehydration of the body, 
it is essential that water intake during the workday be about equal to the amount of sweat produced. 
Most workers exposed to hot conditions drink less fluids than needed due to an insufficient thirst 
drive, A worker, therefore, should not depend on thirst to signal when and how much to drink. 
Instead, the worker should drink five (5) to seven (7) ounces of fluids every 15 to 20 minutes to 
replenish the necessary fluids in the body. There is no optimum temperature of drrnking water, but 
most people tend not to drink warm or very cold fluids as readily as they will cool ones. Whatever 
the temperature of the water, it must be palatable and readily available. Individual drinking cups 
should be provided--nev&'use a common drinking cup. 

Heat acclimatized workers lose much less salt in their sweat than do workers who are not adjusted to 
the heat The average American diet contains sufficient salt for acclimatized workers even when 
sweat production is high. If for some reason, d t  replacement is required, the best way to compen- 
sate for the loss is to add a little extra salt to the food. Salt tablets SHOULD NOT be used. 

CAUTION--Persons with heart problems or those on a "low sodium" diet who work in hot envi- 
ronments should consult a physician about potential health problems. 

Protective Clothing. Clothing inhibits the transfer of heat between the body and the surrounding 
environment. Therefore, in  hot jobs where the air temperature is lower than skin temperature, wear- 
ing excessive clothing reduces the body's ability to lose heat into the air. When air temperature is 
higher than skin temperature, however, clothing can help to prevent the transfer of heat from the air 
to the body. The advantage of wearing additional clothes, however, may be nullified if the clothes 
interfere with the evaporation of sweat (such as rain slickers or chemical protective clothing). 

Individual Heat Stress Monitoring Log 

Name Date Shift 

Page D-5 

Ambient Air Temperature ( O F )  
Pulse Rate 
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Weight (pounds) 
Fluid Intake (in ounces) 
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Cold Exposure 
Persons working outdoors in temperatures at or below freezing may experience frostbite or hypother- 
mia Extreme coId for a short time may cause severe injury to the surface of the body. Areas of the 
body that have a high surface-area-to volume ratio, such as fingers, toes, and ears are the most 
susceptible. 

I Two factors influence the development of cold injury: ambient temperature and the velocity of the 
wind. As a general rule, the greatest incremental increase in wind chill occurs when a wind of 5 mph 

I 
increases to 10 mph. Additionally, water conducts heat 240 times faster than air. Thus the body 
cools suddenly when protective equipment is removed if the clothing underneath is soaked with 
perspiration. 

Frostbite. Frostbite is a condition in which the cold forms ice crystals in the cells and tissues, dehy- 
drating protoplasm and killing tissues. At the same time, circulation of the blood is blocked. Frost- 
bite could lead to gangrene and amputation. 

Frostbite damage occurs in several degrees: 
Frost nip, or incipient frostbite, is characterized by sudden blanching or whitening of the skin. 
When superficial frostbite occurs, the skin has a waxy or whitish look and is firm to the touch; 
however, the tissue underneath has retained it resiliency. 
In deep frostbite, the tissues are cold, pale, and solid. The injury is severe. 

h addition to frostbite, other physiological reactions to cold may be experienced as well. Trench 
foot, for example, may result from prolonged exposure to low temperatures near, though possibly 
above, freezing. Walking on the foot is very painful. In very severe cases, the flesh dies and the foot 
may have to be amputated. Immersion foot is very similar although it is less severe. Although ampu- 
tation is unusual, some mobility of the limb is lost. 

Blisters may occur around the lips, nostrils and eyelids. 

Chilblain (Perdo). Chiblain (Pemio) which is an inflammation of the hands and feet caused by 
exposure to cold and moisture, is characterized by a recurrent localized itching, swelling, and painful 
inflammation on the fmgers, toes, or ears, produced by mild frostbite. Such a sequence produces 
severe spasms, accompanied by pain. 

Hypothermia Hypotherrnia occurs when the body loses heat faster than it can produce it. The 
initial reaction involves the constriction of blood vessels in the hands and feet in an attempt to con- 
sewe the heat After the initial reaction, involuntary shivering begins in an attempt to pmduce more 
heat. 
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e 
Temperature is only a relative factor in cases of hypothemia. Cases of exposure have occurred in 
temperatures well above freezing. Humidity is another important factor. Moisture on the skin and 
clothing will allow body heat to escape many times faster than when the skin and clothing are dry. 

Hypothermia occurs when the body's core temperature drops below 96°F. When this happens, the 
affected person becomes exhausted. He may begin to behave irrationally, move more slowly, stumble, 
and fall. The speech becomes weak and slurred. If these preliminary symptoms are allowed to pass 
untreated, stupor, collapse, and unconsciousness occur, possibly ending in death. 

Recommendations to redwv effects of cold exposure: 
Stay dry. When the temperature drops below 40°F, change perspiration soaked clothes 
frequently. when clothes get wet, they lose about 90% of their insulating value. 
Beware of the wind. A slight breeze carries heat away from bare skin much faster than still 
air. Wind drives cold air under and through clothing. Wind refrigerates wet clothes. Wind 
multiplies the problems of staying dry. 
Understand cold. Most hypothermia cases develop in temperatures between 30°F and 50°F. 
Cold water running down the neck and legs or cold water held against the body by sopping 
clothes causes hypothermia. 
Make adequate dry, warm shelter available, 
Provide warm drinks. 

Never ignore shivering. Persistent shivering is a clear warning that a person is on the verge of hypo- 
thermia. Allow for the fact that exposure greatly reduces normal endurance. Physical activity may be 
the only factor preventing hypothermia. 
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RECEIPT AND UNDERSTANDING OF 

RESPIRATORY PROTECTION PROGRAM 
WIUTTEN STANDARD OPERATING PROCEDURES 

1, , have read the EnSafe Respiratory Protection 
Program Written Standard Operating Procedures. In doing so. I understand its contents and, hereby, 
agree to abide by the policies ,and procedures contained within. Furthermore, I understand that 
failure to comply with those policies and procedures and aU other established safety policies and 
procedures may result in disciplinary action up to and including termination of employment. 

Signature Date 
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Respiratory Protection Program 
Written Standard Operating Procedures 
Environmental and Safety Designs, Inc. (EnSafe) 

1.0 Policy Statement 
It is the policy of EnSafe to provide its employees with a safe and healthful working environment. 
This is accomplished as f k  as feasible with accepted engineering controls and administrative controls. 
Where these methods'are not feasible, respiratory protection is provided at no cost to the employees 
to reduce employee exposure to harmful airborne particulates andlor gases and vapors to concentra- 
tions which are predictably noninjurious to most individuals according to standards established by 
regulatory andlor professional organizations. 

EnSafe's management has made a commitment to establish and maintain a respiratory protection 
program consistent with the goal of protecting our employees. It is, therefore, EnSafe's policy that 
all employees, when using respirators in the workplace or administrating the respiratory protection 
program, will adhere to the letter and intent of this written standard operating procedure. 

e 
2.0 Program Administration 
The following individual has total and complete responsibility for the administration of the respiratory 
protection program: 

Richard C. Barlow 
Manager H d t h  and Safety Services 

This individual has the authority to act on any and all matters relating to the operation and administra- 
tion of the respiratory protection program, and all employees will cooperate to the fullest extent. 

3.0 Medical Evaluation 
EnSafe initially, and periodically thereafter, makes an individual determination on each employee 
required to wear respiratory protection as part of his or her duties as to whether that employee can 
wear the required respirator without undue physical or psychological risk. 

EnSafe does not allow any employee to wear a particular type of respirator if, in the opinion of a 
licensed physician, the employee might suffer undue physical or psychoIogical harm due to wearing 
the resnirator. 
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The following licensed physician determines the capability of each respirator wearer to physically and 
psychologically perform his or her normal work duties while wearing st respirator: 

Charles W. Munn, M.D. 
Bartlett Internal Medicine Group, P.C. 

6385 Stage Road, Suite B 
Bartlett, Tennessee 3 8 134 

(90 1) 373-7 100 

Attached as Appendix A are the determinations which are made. A determination is made initially 
upon employment, or change &to a job classification requiring respiratory protection, and every 
twelve (12) months thereafter, with the following exceptions: 

An examination will be done when an employee terminates employment. The Company 
Doctor will be consulted for the contents of the exam. The exception to this is when the 
employee has had an exam within the previous six (6) months or there has been no site work 
since the time of the last medical examination. . After any job-related injury or illness, there will be a medical examination to determine 
fitness for duty or for the need of any job restrictions. The Manager Health and Safety 
Services will review the results of this back-to-work examination with the Company Doctor 
prior to releasing the employee for work. 
After any non-job-related injury requiring medical attention that causes the employee to miss 
three (3) or more days of work. The Manager Health and Safety Services will review the 
results of this back-to-work examination with the Company Doctor prior to releasing the 
employee for work. 
Biological and medical monitoring for specific exposures will be done whenever warranted. 
This monitoring will be used to assess the adequacy of personal protective measures and 
work practices. 

Copies of the medical evaluation on each respirator wearer are kept in the employee's medical file. 

4.0 Use of Approved Respirators 
Only those respirators jointly approved by the National Institute for Occupational Safety and Health 
(NIOSH) and the Mine Safety and Hedth Administration (MSHA) are purchased by EnSafe and used 
by its employees. 

Employees are not allowed to purchase their own respirators and use them in any area controlled by 
EnSafe. l 
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5.0 Hazard Evaluation for Respirator Selection 

5,l Hazard Evaluation 
Selection of the proper respirator(s) to be used in any location or operation under the control of 
EnSafe is made only after a determination has been made as to the real and/or potential exposure of 
Ensafe's employees to harmful concentrations of contaminants in the workplace atmosphere. 

This determination is under the direction of the following individual: 

' .  Richard C. Barlow 
Manager Health and Safety Services 

The determination is performed prior to commencing any routine or nonroutine task requiring respira- 
tory protection. Periodically thereafter, but not less than every t h e  (3) months, a review of the real 
andlor potential exposures is made to determine if respiratory protection continues to be required, 
and if so, if the previously chosen respirators still provide adequate protection. 

Records of all hazard evaluations are on file at: 

Environmental and Safety Designs, Inc. 
5724 Summer Trees Drive 
Memphis, Tennessee 381 34 

5.2 Respirator Selection 
Respirators are selected on the basis of the hazards to which the employees are exposed, as deter- 
mined by periodic evaluations of workplace environmental conditions. Documentation of respirator 
selection is in Appendix C and is on file at: 

Environmental and Safety Designs, Inc. 
5724 Summer Trees Drive 
Memphis. Tennessee 38 134 

Respirators, appropriate to the hazard, are used only in those locations and/or job functions indicated. 

~- ... 
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6.0 Respirator Fitting and Training 

6.1 Respirator Fitting 
No employee is allowed to wear a respirator in a work situation until he or she has demonstrated that 
an acceptable fit c b  be obtained. This is done by utilizing the procedures set forth in Appendices B, 
C, and D. Subsequently, the employee wears only the same type of respirator with which he or she 
has been fitted. 

Respirator fitting is done initially upon employment of all new employees whose work will require the 
use of respirators. or where an, employee changes into a job classification which requires respirator 
protection. Refitting is done at least every twelve (12) months thereafter. 

Individual fitting records are kept on each individual, and may be found as part of personnel file at: 

Environmental and Safety Designs, Inc. 
5724 Summer Trees Drive 
Memphis, Tennessee 38 134 

No attempt is made to fit a respirator on an employee who has facial hair which comes between the 
sealing periphery of the facepiece and the face, or if facial hair interferes with normal functioning of 
the exhalation valve of the respirator. 

6.2 Respirator Training 
Training of respirator wearers in the use, field maintenance, capabilities, and limitations of respirators 
is given initially upon employment to all new employees whose work will require the use of respira- 
tors, or where an employee changes into a job classification which requires respiratory protection. 
Retraining is given at least every twelve (12) months thereafter. 

No employee is allowed to wear a respirator in a work situation until he or she has been trained. 

Outlines of the training courses are presented in Appendix D. Records of the training given each 
employee are included in the personnel file that may be found at the following location: 

Environmental and Safety Designs, Inc. 
5724 Summer Trees Drive 

Memphis, Tennessee 38 134 
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7.0 Facial Hair, Eye and Face Protection, and Corrective Lenses 

7.1 Facial Hair 
No employee is allowed to wear a respirator in the workplace for either routine or nonroutine work if 
he has facial hair which comes between the sealing periphery of the facepiece and the face, or if facial 
hair interferes with the normal functioning of the exhalation valve of the facepiece. 

7.2 Eye and Face Protection 
Goggles, a face shield, or' a welder's helmet may be worn with a respirator, provided that the device 
does not interfere witd the normal positioning of the respirator on the face. 

7.3 Corrective Lenses 
Corrective lenses (or safety glasses) may be worn with a half mask or quarter mask facepiece, pro- 
vided that the glasses do not interfere with the normal positioning of the respirator on the face. 

Corrective glasses with temple bars are not allowed to be worn with full facepiece respirators. If 
corrective glasses are needed to perform normal work functions, Ensafe, at no cost to the employee, 
provides corrective glasses inside the full facepiece which do not interfere with the seal of the respira- a to, 

The wearing of contact tenses is not allowed. 

8.0 Issuance of Respirators 
Respiratory protective devices are issued by the following persons at Environmental Safety and 
Designs, Inc.: 

Phillip Coop 
Richard C. Barlow 
John H. Borowski 

Only the above persons are permitted to issue respirators. Respirators are issued only to those 
employees who have been fit tested. Only a respirator on which an employee has been currently fitkd 
and trained may be used by that employee. 
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9.0 Respirator Inspection and Maintenance 

9.1 Inspection 
Prior to each donning of a respirator. the wearer must inspect the device for defects according to the 
training received. No respirator may be worn with a known defect. If found defective during inspec- 
tion, the respirator must be returned to the following individual: 

Richard C. Barlow 
Manager Health and Safety Services 

During cleaning and maintenance, all respirators will be inspected for defects and worn or deterio- 
rated parts will be replaced prior to reuse. No respirator with a known defect may be reissued for 
use. No attempt will be made to make repairs on any respirator beyonti those repairs recommended 
by the manufacturer. 

9.2 Maintenance 
A1I respirators in routine use will be cleaned and sanitized on a periodic basis. Respirators used non- 
routinely will be cleaned and sanitized after each use, and filters and cartridges replaced. Detailed 
written maintenance procedures are presented in Appendix E. 

10.0 Responsible Persons During Respirator Use 

10.1 Supervisors 
It is the responsibility of the following individuals to supervise the use of respirators and to ensure 
that respirators are used when they are required and in the manner in which the wearers have been 
trained. Those individuals are responsible to the Manager Health and Safety Services in all matters 
relating to respirator use. 

Site Manager 
Site Health and Safety Officer 

10.2 Respirator Wearers 
It is the responsibdity of each respirator wearer to wear his or her respirator when and where it is 
required, and in the manner in which trained. It is the responsibility of each respirator wearer to 
ensure that the respirator is fuIly functional at all times, and to report any malfunction of the respira- 
tor to the appropriate supervisor. 

- . 
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It is the responsibility of each respirator wearer to guard against mechanical damage to the respirator, 
and to ensure that, when worn intermittently, the respirator is kept in a clean and sanitary condition 
between wearings. 

It is the responsibility of each respirator wearer to ensure that, if the respirator is maintained by the 
wearer, that the respirator is cleaned and maintained as instructed, Otherwise, each respirator wearer 
returns the respirator for cleaning and maintenance as instructed. 

11.0 Emergency Use Respirators (Self-Contained Breathing Apparatus) 

11.1 Use 
No employee is allowed to use a self-contained breathing apparatus (SCBA) during an emergency 
unless he or she is: 
4 Currently trained in its operation and use 
• Currently medically qualified to wear the device 

11.2 Training * Prior to being allowed lo use a SCBA during an emergency, each employee who may be required to 
use SCBAs must undergo initial training specific to the device. Retraining must be given not less 
often than every twelve (12) months. 

Appendix F presents the outline of the SCBA training program. 

11.3 Medical Qualifications 
No employee is allowed to use a SCBA during an emergency unless he or she is currently medically 
qualified to do so. A determination of the individual's capability of using the device must be made ~ initially and not less than every twelve (12) months hereafter. - 

1 Copies of the medical evaluation for SCBA use of each wearer are kept in the employee's medical 
file. 

11.4 Inspection 
SCB As must be inspected monthly, using the manufacturer's recommendations. Records of the 
results of these inspections are in Appendix F. 

Any unit found defective during an inspection will be removed from service until the defects are 
corrected. 
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11.5 Maintenance 
SCBAs are maintained according to the manufacturer's instructions. No attempt will be made to 
make repairs beyond these instructions. Periodically, as recommended by the manufacturer, each 
SCBA wiIl be removed from service and sent to the manufacturer's factory or an authorized service 
station for overhaul and calibration. 

Compressed air cylinders must be hydrostatically tested according to the SCBA mmufacturer's 
recommendations, and also the regulations of the Department of Transportation. Cylinders on which 
the hydrostatic testing date has lapsed must be removed from service uritil tested. 

L <  

Records on each SCBA are in ~ ~ p e n d i x  F. 

12.0 f rogram Evaluation 
A periodic review and evaluation of the respirator program will be made not less than every twelve 
(12) months. A written report must be made of each evaluation. For each deficiency noted in the 
evaIuation, a written response must be prepared affirming or denying the deficiency, and the action 
taken to correct the deficiency if affirmed. 

Copies of the written evaluations and the responses are in Appendix G. 
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Fonn A 

Medical Evaluation 

Company : 

To: M.DJ0.D. 

Employee: 

' Ident No.: 

This employee will be required to wear respiratory protective devices as part of hidher normal work 
activities. This company is required to abide by regulations concerning use of respiratory protective 
devices which have been established by the United States Department of Energy and/or the United 
States Occupation Safety and Health Administration of the United States Department of Labor, Both 
of these agencies require or recommend that a periodic medical evaluation be made of the employee's 
physical ability to perform the work while using the required respiratory equipment. 

To meet the letter and intent of the pertinent requirements, this company requests that you make a 
professional determination of the above employee's capability of wearing respiratory protective 
equipment. To assist you in the determination, Listed below is a summary of the conditions under 
which respiratory protection will be used. 

1, The employee will potentially be exposed to the following airborne contaminants: 

2. The respiratory protective device will be worn approximately hours per day, 
days per week. 
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3. Air-purifying respiratory protective device(s) will be of the following types, and may impose 
the resistances listed during inhalation: 

Type of Respirator Inhalation Resistance (mm H,Q) 
0 Disposable Dust Mask 12-15 
0 Quarter or Half Mask, or Full Facepiece 30-85 

4. The employee will P / will not II1 be required to wear a self-contained breathing apparatus 
(SCBA) weighing'dp to 35 pounds. 
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Phvsician's Certification 

I have examined the individual named above and certify that the following is true, in my professional 
opinion, pursuant to the above-named individual wearing respiratory protective equipment as a part 
of his or her work activities. 

P The individual exhibited no physical conditions which may cause difficulty in wearing any type 
of respiratory protective device. 

P The individual exhibitkd no physical conditions which may cause difficulty in wearing any type 
of respiratory proteceve device, other than a self-contained breathing apparatus (SCBA) 
weighing up to 35 

D The individual exhibited one or more physical conditions which may cause difficulty in wear- 
ing a respiratory protective device which creates a negative pressure inside the facepiece upon 
inhalation, and therefore consideration should be given by the employer to restricting this 
individual to wearing only positive pressure devices. 

P The individual exhibited one or more physical conditions which could be aggravated by 
wearing a self-contained breathing apparatus (SCBA) weighing up to 35 pounds, or physical 
injury could result by wearing same. 

0. Because of poor uncorrected vision, the employee should not be allowed to wear a full 
facepiece respirator unless it has corrective lenses installed. 

Q Because of one or more physical conditions, the individual should not be allowed to wear any 
type of respiratory protective device. 

(Signed) M.D./O.D. 
(Date) 

- -- 
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Recommendations to Examining Phvsician 

It is recommended by the American National Standards Institute standard 288.2- 1980, "Practices for 
Respiratory Protection," that a physician should consider the following when making a determination 
of the ability of an individual to wear a respirator. You may wish to consider evidence of the follow- 
ing conditions in your examination: 

Emphysema 
Chronic obtructive pulmonary disease 
~ronchial  asthma 
X-Ray Evidence of pneumoconiosis 
Evidence of reduced pulmonary function 
Coronary artery disease or cerebral blood vessel disease 
Severe or progressive hypertension 
Epilepsy, grand ma1 or petit ma1 
Anemia, perricious 
Diabetes, insipidus or mellitus 
Punctured eardrum 
Pneumomediastinum gap 
Communication of sinus through upper jaw to o rd  cavity 
Breathing difficulty when wearing a respirator 
Claustrophobia or anxiety when wearing a respirator 

To assist you in making these determinations, the American National Standards Institute standard 
288.6- 1982, "Physical Qualfications for Respirator Use," includes a medical questionnaire which 
may be useful in obtaining pertinent information from the employee. 

In addition, we request that you make a determination of the following: 

1. If the employee will be required to wear a SCBA, can he or she carry the maximum of 35 
pounds with safety? 

2. Is the employee's vision sufficiently good to allow wearing a full facepiece respirator with- 
out the installation of corrective lenses inside the facepiece? 

If a pulmonary function test is performed as part of your evaluation, you may want to consider the 
following criteria, taken from ANSI 288.6-1982 in considering restrictions on the use of respirators: 

FVC Less than 80% of predicted 
FEv9.0 Less than 70% of predicted 
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If the employee is required to perform heavy or streanuous exercise while wearing a respirator, it is 
suggested that an additional determination be made of the 15-second MVV. A suggested criterium 
may be found in ANSI 288.6- 1982. 
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Form C 

Hazard Evaluation 

Date: 

Location: 

Operation or Activity: 

Personal Sample or Area Sample a 

Location of Area Sampler or Name of Person Sampled: 

Con taminant(s) Sampled: 

- 

Sampling Method and Equipment Used: 

Brand of Sampler: Model No: 
Serial Number: Calibration Date: 

Analytical Method: 
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Sampling Results 

Sample Sampling Time Flow Rate Total TWA W A  Exposure 
Number On Off ( I P ~ )  Volume (I) Exposure (8 hour) 
I I 

- --. 

Respirator(s) Chosen: 

Brand Model 

Brand Model 

Brand Model 
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Form D 

Contaminant Characteristics 

Date: 

Location or Area: 

Operation or Activity: 

Material Identification 

Material A Material B 

1. Materials: 

a. Chemical Name 

b. Trade Name 

c. Formula 

d. Vapor Pressure 
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942 * 
Permissible Ex~osure Lirnits 

1 Material A Material B 

~ 2. Pmissible Time-Weighted Average (TWA) Exposure Limits: 

~ a. ACGIH 

~ b. OSHA 

c. Other 

3. Permissible Short-Tern Exposure Limits: 

a. ACGIH 

b. OSHA 

c. Other 

4. Permissible Time-Weighted Average (TWA) Exposure Limit of Mixture Based on Air Sam- 
pling Data: 

ToxicoloPical Information 

5. Known or Suspected 
Carcinogen 

6. Known or Suspected 
Teratogen 

7. Known or Suspected 
Mutagen 

8. Adsorbed by Skin 
9. EyeIrritant 
10. IDLH Concentration 
1 1. Lowest Concentration 

Where Irritation Occurs 

Material A 
Yes No 

Material B 
Yes No 
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Flammabilitv 

Material A Material B 

12. Upper Limit (do)  

13. Lower Limit ( d o )  

Conditions of Use 

Material A Material B 

14. Form 

e 15. If Gas or Vapor, what type? 

16. Type of Exposure 

Solid u solid a 
Gas or Vapor Gas or Vapor 
Liquid P Liquid 

Organic Vapor 0 
Acid 0 

Organic Vapor O 
Acid 0 

Other Other 

Continuous Continuous rl 
Lnterrni ttent 0 Intermittent P 

17. Maximum Expected 
Concentration 

18. Duration of Exposure to 
Maximum Concentration 

19. Frequency of Exposure 
per 8 hours 

20. Minimum Separation Between 
Exposures 

2 1. Possibility of Oxygen Deficiency Yes 0 NO a Yes 0 No a 
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Res~irator Wearer Activitv 

22. Usual Activity Sedentary Mobile Q 

23. Estimated Time to Escape (Minutes) 

24. Routine Use Respirator(s) 
Suitable for Escape Sedentary Q Mobile U 

Moderate O Heavy 

Res~irator Use in Emerpencies 

25. Possibility of IDLH Atmosphere? Yes 0 No 

26. Estimated Time to Escape (Minutes) 

27. Routine Use Respirator(s) 
Suitable for Escape Yes 0 No 0 

28. Reenuy Required use of SCBA's? Yes O No 0 

29. Location of SCBA's for Reentry: 

Additional Details 
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................................................................. Respirator Selection Records 24 
Respirator Selection (Form E) ................................................................... 26 
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Respirator Selection Records 

Respirator Selection 
1. The employee shall be allowed to select the most comfortable respirator from an m a y  of 

various sizes and manufacturers. 

2. The selection process shall be conducted in a room separate from the fit test chamber to 
prevent odor fatigue. Prior to the selection process, the test subject shall be shown how to 
put on a respirator, how it should be positioned on the face, how to set strap tension, and how 
to assess a "comfortable respirator." A mirror shdl be available to assist the subject in evdu- 
ating the fit and positioning of the respirator. This may not constitute his formal training on 
respirator use, only a review. 

3. The employee should understand that he is being asked to select the respirator which provides 
the most comfortable fit for him. Each respirator represents a different size and shape and, if 
fit properly, will provide adequate protection. 

4. The employee holds each facepiece up to his face and eliminates those which are obviously 
not giving a comfortable f i t .  Normally, selection will begin with a half-mask and if a fi t  cannot 
be found here, the subject will be asked to go to the full facepiece respirators. (A small 
percentage of users will not be able to wear any half-mask.) 

5. The more comfortable facepieces are recorded; the most comfomble mask is donned and 
worn at least five minutes to assess comfort. Assistance in assessing comfort can be given by 
discussing the points in 6. below. If the employee is not familiar with using a particular 
respirator, he shall be directed to don the mask several times and to adjust the straps each 
time, so that he becomes adept at setting proper tension on the straps. 

6. Assessment of comfort shall include reviewing the following points with the employee: 
U Chin properly placed 
CI Positioning of mask on nose 
O Strap tension 
0 Fit across nose bridge 
R Room for safety glasses 
R Distance from nose to chin 
R Room to talk 
R Tendency to slip 
0 Cheeks filled out 
O Self-observation in mirror 
P Adequate time for assessment 
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7. The employee shall conduct the conventional negative- and positive-pressure fit checks (e.g . , 
see ANSI 288.2- 1980). Before conducting the negative- or positive-pressure checks, the 
subject shall be told to "seat" his mask by rapidly moving the head side-to-side and up and 
down, taking a few deep breaths. 

8. The employee is now ready for fit testing, 

9. After passing the fit test, the employee shall be questioned again regarding the comfort of the 
respirator. If it has become uncomfortable, another model of respirator shall be tried. 

10. The employee shall be given the opportunity to select a different facepiece and be retested if 
during the first two weeks of on-the-job wear the chosen facepiece becomes unacceptably 
uncomfortable. 
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................................................................... Respirator Training Outlines 28 
............................................................................ Fit-Testing Procedures 30 

........................................................... Respirator Fitting Record (Form F) 36 
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Respirator Training Outlines 

I. Training of Supervisors - A supervisor-that is, a person who has the responsibility of 
overseeing the work activities of one or more persons who must wear respirators-shall be 
given training to ensure the proper use of respirators. Supervisor training shall include the 
following subjects: 

1. The basic respiratory-protection practices. 

2. The nature and extent of respiratory hazards to which persons under his supervision may 
be exposed. 

3. The principles and criteria of selecting respirators. 

4. The training of respirator wearers. 

5. The issuance of respirators. 

6. The inspection of respirators. 

7. The use of respirators, including monitoring of use. 

8. The maintenance and storage of respirators. 

9. The regulations concerning respirator use. 

11. Training of Person Issuing Respirators - A person assigned the task of issuing respirators 
to persons who must wear respirators for protection against harmful atmospheres shall be 
trained to ensure that the correct respirator is issued for each application. 

111. Training of Respirator Wearers - The minimum training of each respirator wearer shall 
include the following elements: 

I. The reasons for the need of respiratory protection. 

2. The nature, extent, and effects of respiratory hazards to which the person may be ex- 
posed. 

Page 28 



Respiratory Protection Program 
9/92 Written Standard Operating Procedures 

3. An explanation of why engineering controls are not being applied or are not adequate and 
of what effort is being made to reduce or eliminate the need for respirators. 

4. An explanation of why a particular type of respirator has been selected for a specific 
respiratory hazard. 

5. An explanation of the operation, and the capabilities and limitations, of the respirator 
selected. 

6. Instruction in inspecting, donning, chechng the fit of, and wearing the respirator. 

7. An opponunity for each respirator wearer to handle the respirator, learn how to don and 
wear it properly, check its seals, wear it in a safe atmosphere, and wear it in a test atmo- 
sphere. 

8. An explanation of how maintenance and storage of the respirator is carried out. 

9. Instructions in how to recognize and cope with emergency situations. 

10. Instructions as needed for special respirator use. 

1 1. Regulations concerning respirator use. 

IV. Each respirator wearer shalI be retrained annually. 
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Fi t-Testing Procedures 

I. Qualitative Fit-Testing Protocol for Isoarnyl Acetate (GasesNapors) 

A. Odor Threshold Screening 

1. Three 1-liter glass jars with metal lids (i.e., Mason or Ball Jars) are required. 

2. Odor-free water (e.g., distilled or spring water) at approximately 25°C shall be used for 
the solutions. 

3. The isoamyl acetate [IAA (also known as isopentyl acetate)] stock solution is prepared by 
adding 1 cc of pure IAA to 800 cc of odor-free water in a I-liter jar and shaking for 30 
seconds. This solution shall be prepared new at least weekly. 

4. The screening test shall be conducted in a room separate from the room used for actual fit 
testing. The two rooms shall be well ventilated but may not be connected to the same 
recirculating ventilation system. 

5. The odor test solutions are prepared in a second jar by placing 0.4 cc of the stock solution 
into 500 cc of odor free water using a clean dropper or pipette. Shake for 30 seconds and 
allow to stand for two or three minutes so that the IAA concentration above the liquid 
may reach equilibrium. This solution may be used for only one day. 

6. A test blank is prepared in a third jar by adding 500 cc of odor free water. 

7. The odor test and test blank jars shall be labeled 1 and 2 for jar identification. If the labels 
are put on the lids they can be periodically dried off and switched to prevent people from 
thinking the same jar always has the LAA. 

8. The following instructions shall be typed on a card and placed on the table in front of the 
two test jars (i.e., 1 and 2): 

"The purpose of this test is to determine if you can smell banana oil at a low concentra- 
tion. The two bottles in front of you contain water. One of these bottles also contains a 
small amount of banana oil. Be sure the covers are on tight, then shake each bottle for 
two seconds. Unscrew the lid of each bottle, one at a time, and sniff at the mouth of the 
bottle. Indicate to the test conductor which bottle contains banana oil." 

9. The mixtures used in the IAA odor detection test shall be prepared in an area separate 
from where the test is performed to prevent olfactory fatigue in the subject. 
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a 
10. If the test subject is unable to correctly identify the jar containing the odor test solution, 

the IAA qualitative fit test may not be used. 

11. If the test subject correctly identifies the jar containing the odor test solution he may 
proceed to respirator selection and fit testing. 

B. Fit Test 

1. The fit test chamber shall be substantially similar to a clear 55 gallon drum liner suspended 
inverted over a 2-foot diameter frame, so that the top of the chamber is about 6 inches 
above the test subject's head. The inside top center of the chamber shall have a small 
hook attached. 

2. Each respirator used for the fitting and fit testing shall be equipped with organic vapor 
cartridges or offer protection against organic vapors. The cartridges or masks shall be 
changed at least weekly. 

3, After selecting, donning, and properly adjusting a respirator himself, the test subject shall 
wear it to the f i ~  testing room. This room shall be separate from the room used for odor 
threshold screening and respirator selection, and shall be well ventilated, as by an exhaust 
fan or lab hook, to prevent general room contamination. 

4. A copy of the following test exercises and "Rainbow (or equally effective) Passage" shall 
be taped to the inside of the test chamber. (Approximately one minute for each test.) 

- - .  
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Test Exercises 
a. Normal breathing. 
b. Keep breathing. Be certain breaths are deep and regular. 
c. Turning head from side-to-side. Be certain movement is com- 

plete. Alert the test subject not to bump the respirator on the 
shoulders. Have the test subject inhale when his head is at ei- 
ther side. 

d. Nodding head up-and-down. Be certain motions are complete 
and made about every second. Alert the test subject not to bump 
the respirator on the chest. Have the test subject inhale when his 
head is in the fully upright position. 

e. Talking. Talk aloud and slowly for several minutes. The following 
paragraph is called the ''Rainbow Passage." Reading it will result 
in a wide range of facial movements, and thus be useful to satisfy 
this requirement. Alternative passages which serve the same 
purpose may also be used. 

f. Nona l  breathing. 

Rainbow Passage: 
"When the sunlight strikes raindrops in the air, they 
act like a prism and form a rainbow. The rainbow is 
a division of white light into many beautiful colors. 
These take the shape of a long round arch, with its 
path high above, and its two ends apparently be- 
yond the horizon. There is, according to legend, a 
boiling pot of gold at one end. People look, but no 
one ever finds it. When a man looks for something 
beyond his reach, his friends say he is looking for 
the pot of gold at the end of the rainbow." 
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5. Each test subject shall wear his respirator for at least 10 minutes before starting the fit 
test. 

6. Upon entering the test chamber, the test subject shall be given a 6-inch by 5-inch piece of 
paper towel or other porous absorbent single-ply material, folded in half and wetted with 
three-quarters of one cc of pure IAA. The test subject shall hang the wet towel on the 
hook at the top of the chamber. 

7. Allow two minutes for the IAA test concentration to be reached before starting the fit-test 
exercises. This would be an appropriate time to talk with the test subject to explain the fit 
test, the importance of his cooperation, the purpose for the head exercises, or to demon- 
strate some of the exercises. 

8. If at any time during the test the subject detects the banana-like odor of IAA, he shall 
quickly exit from the test chamber and leave the test area to avoid olfactory fatigue. 

9. Upon returning to the selection room the subject shall remove the respirator, repeat the 
odor sensitivity test, select and put on another respirator, return to the test chamber, etc. 
The process continues until a respirator that fits well has been found. Should the odor 
sensitivity test be failed, the subject shall wait about 5 minutes before retesting. Odor 
sensitivity will usually have rerurned by this time. 

10. If a person cannot be fitted with half-mask respirators, include full facepiece models in the 
selection process. When a respirator is found that passes the test, its efficiency shdl be 
demonstrated for the subject by having him break the face seal and take a breath before 
exiting the chamber. 

1 1. When the test subject leaves the chamber he shall remove the saturated towel, returning it 
to the test conductor. To keep the area from being contaminated, the used towels shall be 
kept in a self-seating bag. There is no significant IAA concentration buildup in the test 
chamber from subsequent tests. 
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11. Qualitative Fit-Testing Protocol for Irritant Smoke (Particulates) 

A. Respirator Selection 

The same respirators that were successfully used in the isoamyl acetate test will be used for 
the irritant smoke test, except that the respirator will be equipped with NIOSH approved 
cartridges for particulates. 

B. Fit Test 

1. The test subject shall be allowed to smell a weak concentration of irritant smoke to 
familiarize himself with the characteristic odor. 

2. After selecting, donning, and properly adjusting a respirator himself, the test subject shall 
wear it to the fit testing room. This room shdl  be separate from the room used for odor 
threshold screening and respirator selection, and shall be well ventilated, as by an exhaust 
fan or lab hook, to prevent general room contamination. 

3. The test conductor shall review this protocol with the test subject before testing. 

4. Break both ends of a ventilation smoke tube containing stannic oxychloride, such as  the 
MSA Part No. 5645, or equivalent. Attach the other end of the smoke tube to a low 
pressure air pump set to deliver 200 milliliters per minute. 

5. Advise the test subject that the smoke can be irritating to the eyes and instruct him to 
keep his eyes closed while the test is performed. 

6. The test conductor shall direct the stream of irritant smoke from the tube towards the face 
seal area of the test subject. He shall begin at least 12 inches from the facepiece and 
gradually move to within one inch, moving around the whoIe perimeter of the mask. 

7. The following exercises shall be performed while the respirator seal is being challenged 
by the smoke. Each shall be performed for one minute. 
a. Normal breathing. 
b. Deep breathing. 
c. Turning head from side-to-side. Be certain movement is complete. Alert the test 

subject not to bump the respirator on the shoulders. Have the test subject inhale 
when his head is at either side. 

- - -- - . . 
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0 
d. Nodding head up and down. Be certain motions are complete. Alert the test 

subject not to bump the respirator on the chest. Have the test subject inhale when 
his head is in the fully up position. 

e. Talking - slowly and distinctly, count backwards from 100. 
f. Normal breathing. 

8. If the irritant smoke produces an involuntary reaction (cough) by the test subject, the test 
conductor shall stop the test. In this case the tested respirator is rejected and another 
respirator shall be selected. 

9. Each test subject passing the smoke test without evidence of a response shall be given a 
sensitivity check of the smoke from the same tube to determine whether he reacts to the 
smoke. Failure to evoke a response shall void the fit test. 

10. Steps B4 and B9 of this protocol shall be performed in a location with exhaust ventilation 
sufficient to prevent general contamination of the testing area by the test agents (IAA, 
imtant smoke). 
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Form F 
Respirator Fittinp Record 

Fitting Test Codes 

Qualitative 
1. Isoamyl Acetate (IAA) 
2. Irritant Smoke 
3. Saccharin 
4. Other (Describe) 

Quantitative 
5. Oil Mist 
6. Sodium ChIoride 
7. Other (Describe) 

Employee's Name: 

Employee's Identification Code: 

Notes: 
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Respirator Maintenance Procedures 

I. Cleaning and Disinfection of Respirators 

Routinely used respirators will be cleaned and disinfected as frequently as necessary to 
insure that proper protection is provided. The following procedures wilI be utilized in the 
event the manufacturer's procedures are unavailable: 

1. Remove all cartridges (canisters) and filters plus gaskets and seals not affixed to their 
seats. 

2. Loosen harness adjustment straps. 

3. Remove exhalation valve cover. 

4. Remove exhalation valve and inhalation valves. 

5. Wash facepiece in cleanerlsanitizer powder with warm water, preferably at 120°F to 
140°F. Wash components separately from face mask, as necessary. Heavy soil may be 
removed from surfaces with a hand brush. 

6. Remove all parts from wash water and rinse twice in clean warm water. 

7. Allow parts to air dry in a designated clean area. 

8. Wipe facepieces, valves, and seats with a damp lint-free cloth to remove any remaining 
soap or other foreign materials. 

9. Reassemble respirator. 

11. Storage of Respirator 

Respirators will be stored in a designated location that protects them from dusf sunlight, 
heat, extreme cold, excessive moisture or damaging chemicals. Do not store respirator with 
adjustment straps over the front of the facepiece. 
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III. Cleaning and Disinfection of Self-Contained Breathing Apparatus 

1. SCBA units must be cleaned and sanitized after each day's use. After decontamination, 
sponge off and wipe down the tank, backpack harness, and regulator. Avoid getting 
cleaning solutions in the regulator, i.e., do not dunk, soak, hose off, etc. 

2. Detach breathing hose from facemask. Wash each in a bucket of water and sanitizer 
solution. It is not usually necessary to disassemble the facemask. Rinse with warm 
water. 

3. Allow breathing hose and facemask to air dry in a designated area. 

4. Reassemble respirator. 

IV. Storage of SCBA 

1. Cylinder is refilled as necessary and unit is cleaned and inspected. 

2. Cylinder valve is closed. 

3. High-pressure hose connector is tight on cylinder. 

4. Pressure is bled off high-pressure hose and regulator 

5. Bypass valve is closed. 

6. Mainline valve is closed. 

7. All harness suaps are loosened and laid straight. 

8. Facepiece is properly stored to protect against dust, sunlight, heat, exueme cold, exces- 
sive moisture, and damaging chemicals. Do not store respirator with adjustment suaps 
over lens facepiece. 

9. Units must be stored in a designated area. 
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Emergency Respirator Training Outline ...................................................... 
Emergency Respirator Maintenance Procedures ........................................ 
Emergency Respirator Inspection Records ................................................. 
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Evaluation of Respirator Program Effectiveness 

Periodic evaluation of the effectiveness of the respirator program is essential to ensure that persons 
are being provided with adequate respiratory protection. Improvement of the program and elimina- 
tion of any deficiencies in the program cannot be carried out unless the program is appraised for 
effectiveness at periodic intervals. The effectiveness of the respirator program shall be evaluated at 
least annually and corrective action shall be taken to correct defects found in the program. 

Wearer acceptance of respirators is an important matter to consider in evaluating the effectiveness of 
the respirator program. Respirator wearers shall be consulted periodically about their acceptance of 
wearing respirators. Numerous factors include: comfort, resistance to breathing, fatigue, interference 
with vision, interference with communications, restriction of movement, interference with job perfor- 
mance, and confidence in the effectiveness of the respirator to provide adequate protection. 

Frequent inspection of the operation of the respirator program shall be conducted to ensure the 
proper types of respirators are selected, that respirator wearers are trained properly, that the correct 
respirators are issued and used, that respirators are worn properly, that respirators being used are in 
good operating condition, that respirators are inspected and maintained properly, that respirator 
storage is satisfactory, that respiratory hazards are monitored, and that medical and, when necessary, 
bioassay surveillance of respirator wearers is canied out. 

Medical and, when necessary, bioassay su~eilIance of respirator wearers shall be conducted periodi- 
cally to determine if respirator wearers are being provided with adequate respiratory protection. 
These data, when considered with the resuIts of monitoring respiratory hazards, can serve as an 
indication of the degree of protection provided by the respirators and the effectiveness of the respira- 
tor program. 

The results of investigating wearer acceptance of respirators, inspecting respirator program operation, 
and appraising protection provided by respirators shall be utilized to evduate the effectiveness of the 
respirator program. Evidence of excessive exposure of respirator wearers to respiratory hazards shall 
be followed up by investigation to determine why inadequate respiratory protection was provided. 
Action shall be taken to correct any defects found in h e  respirator program. The findings of the 
respirator-program evaluation shall be documented, and this documentation shall list plans to correct 
faults in the program and target dates for the implementation of the plans. 
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Hazard Communications Program 

RECEIPT AND UNDERSTANDING OF 

HAZARD COMMUNICATIONS PROGRAM 

1, , have read the EnSafe Hazard Communications 
Program. In doing so, I understand its contents and, hereby, agree to abide by the policies and 
procedures contained within. Furthermore, I understand that failure to comply with those policies 
and procedures and all other established safety policies and procedures may result in disciplinary 
action up to and including termination of employment. 

Signature Date 
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Hazard Communications Program 

1.0 Introduction 
This document contains the provisions of the Environmental and Safety Designs, Inc. Hazard Com- 
munications Program. This program has been designed to ensure the communication of information 
to Environmental and Safety Designs, Inc. (Ensafe) employees on the nature of hazardous chemicals 
that they may encounter while working. The program specifications are: intended to ensure compli- 
ance with the provisions of the "Hazardous Chemical Right-to-Know Law," enacted by the Tennessee 
Legislature in 1986. EnSafe is considered a nonmanufacturing employer as defined by this ac t  

The program covers all hazardous materials consumed, used, and generated by EnSafe. It is acces- 
sible for review by all EnSafe employees or designated representatives of the Tennessee Division of 
Occupational Safety and Health through the office of the EnSafe's Health and Safety Officer. 

The EnSafe's Health and Safety Officer is responsible for establishing and maintaining the Hazard 
Communications Program. 

2.0 Employee Rights 
EnSafe recognizes its responsibility to inform its employees of their rights under the "Hazardous 
Chemical Right-to-Know Law" and has duly relinquished the following information: 

Every EnSafe employee will receive information regarding the hazardous substances to which 
they may be exposed. This information will be disseminated in the form of verbal and visual 
training, posting of signs, MSDSs, container labeling, and any other appropriate programs. 
Every EnSafe employee may have their representative receive information regarding hazard- 
ous substances to which that employee may be exposed during employment with EnSafe. 
No employee will be discharged or discriminated against for exercising their rights provided 
under the Tennessee "Hazardous Chemical Right-to-Know Law." 

All EnSafe employees will be informed of their righr under the law through employee training ses- 
sions and official TOSHA posters. 

Page I 



Hazard Comm unica fiuns Program 

" e 
3.0 How to Comply with Tennessee's "Hazardous Chemical 

Right-to-Know Law" 

Not Not 
Completed Completed Applicable 

a a 1. Assign the EnSafe's Heatth and Safety Officer. 
0 0 O 2. Put up TOSHA posters in an area where there is optimum visibility, 

where notices are generally posted. 
0 a 0 3. Check and revise chemical workplace lists. 

0 4. Add to your chemicirl workplace lists any chemicals or hazardous 
substances that are generated in your workplace, i.e., carbon 
monoxide from vehicles, welding fumes, etc. 

a 0 CS3 5. Retain all Material Safety Data Sheets (MSDSs) for each chemical 
already on file and obtain current MSDSs for all new chemical 
purchases. (Make sure that the MSDS file is complete.) 

0 0 0 6. File MSDSs in an accessible area where employee/representative 
may review with ease. 

a 0 7. Insure that all containers are properly labeled, tagged, or marked 
in some way that indicates their contents and associated hazards. 

0 L I  8. Implement and maintain Wriien Hazard Determination and Hazard 
Communication Programs. 

a a 9. Train employees about the hazardous chemicals with which they 
work or may be exposed to in a foreseeable emergency. 

a 0 10. Give annual refresher training courses as welt as devise a plan to 
train new employees. 

0 a 0 11. Submit workplace chemical list to the Assistant Director of TOSHA 
for hazardous chemicals normally used or stored in excess of 55 
gallons andlor 500 pounds. 

0 0 a 12. Submit workplace chemical list to the City Fire Chief for hazardous 
chemicals normally used or stored in excess of 55 gallons andlor 
500 pounds. 

0 0 U 13. Submit changes which occur in your chemical workplace lists 
annually. 

0 0 14. Inform contractors of all hazardous substances that they might 
encounter while working at your facility and offer them review of 
any MSDS that lhey request. 

0 0 a 15. Keep complete and accurate records of all employee training as 
well as accounts of MSDS review by employeeslrepresentatives, 
correspondence with suppliers, TOSHA authoriiies, and emer- 
gency response learns (fire department). 
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4.0 Posters 
EnSafe has posted adequate notice, at locations where notices are generally posted, informing em- 
ployees of their rights under the "Hazardous Chemical Right-to-Know Law." 

5.0 Hazard Determination 
In order to determine the hazardous nature of chemicals and other substances at your facility, rely on 
the following references: 

Existing literature sources. 
Material Safety Data Sheets (MSDSs) from suppliers or commercial sources, 
EnSafe does not foresee performing any scientific studies to determine the hazardous nature 
of substances consumed or produced. 

Determining a Hazardous Substance: 
P Develop a list of hazardous substances consumed or produced. 
LI Obtain a list from the Purchasing Department which shows all chemicals purchased for your 

workplace. 
0 Then review MSDSs and chemical workplace lists and determine which materials are hazard- 

ous. Finally, supelvisors in each depar&ent will be consulted to help determine the complete- 
ness of the list. 
After a complete list of materials consumed and produced has been prepared, each material 
wiIl be reviewed for hazardous components. Sources for determining whether a substance is 
hazardous will include, but not be limited to, the following: 
- Department of Transportation (DOT) Hazard Classification as combustible liquid, com- 

pressed gas, explosive, flammable liquid, oxidizer, organic peroxide, pyrophoric liquid, 
flammable solid, or otherwise reactive or water reactive. These materials will be consid- 
ered to have physical hazards. 

- 29 Code of Federal Regulation (CFR) Part 1910, Subpart Z, Toxic and Hazardous Sub- 
stances, Occupational Safety and Health Administration (OSHA). 

- Threshold Limit Values for Chemical Substances in the Work Environment, American 
Conference of Governmental Industrial Hygienists (ACGM), 1985-1986. 

- National Toxicology Program (NTP), Third Annual Report on Carcinogens, 1983. 
- International Agency for Research on Cancer (IARC) Monographs, Vols. 1-34. 

6.0 Material Safety Data Sheet 
The primary source of information regarding toxic substances or hazardous chemicals is the Material 
Safety Data Sheet (MSDS). EnSafe will maintain MSDSs on file for hazardous substances used 
within its facilities. 
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EnSafe will also develop MSDSs for all hazardous products produced by EnSafe. A guideline for 
reading a typical MSDS and definitions of several of the terms used in the MSDS follows, 

6.1 Contents of MSDS 
All MSDSs produced or retained by EnSafe should contain the foIlowing information. 

Common Name - Any designation used on the label that is used to identify a substance other than its 
chemical name. 

Chemical Name - The scientific designation of a chemical in accordance with the nomenclature 
systems used by the International Union of Pure and Applied Chemistry (IUPAC) or the 
chemical name. 

CAS Number - The identification number assigned by the Chemical Abstracts Service. 
Manufacturer's Name and Address - The name and address of preparer of the MSDS. 
Emergency Telephone Number - The number to be used in the event of an emergency to contact a 

responsible individual for receiving further information. 
Date of Preparation - The date that the MSDS was prepared or most recently altered. 
Identity of Hazardous Components - The chemical name, common name, and CAS number of all 

hazardous ingredients present within a mixture in quantities of one percent or greater. Any 
component identified as a carcinogen will be listed if present in quantities of 0.1 percent or 
greater. The chemical name, common name, and CAS number of ail components present in 
quantities sufficient to present a physical hazard when present in the mixture will also be 
listed. 

Physical and Chemical Properties - The properties of the substance to include such items, when 
applicable, as boiling point, vapor pressure, flash point, specific gravity, flammable limits, 
solubility and reactivity in water, etc. 

Physical Hazards - The physicai hazards associated with the substance to include any potential for 
fire, explosion or reactivity. Objects incompatible with the substance should be listed, along 
with any hazardous products produced during decomposition. 

Health Hazards - The health hazards associated with exposure to the hazardous substance to 
include any signs and symptoms of overexposure and any medical conditions which may be 
aggravated by exposure to the substance. All health hazards will be listed in lay terms so that 
workers can understand their meaning. 

Routes of Enrry - All the potential routes by which a hazardous subsmce may enter an empIoyee's 
body to include inhalation, ingestion, skin absorption, etc. 

OSHA PEL - U.S. Occupational Safety and Health Administration eight-hour time-weighted aver- 
age Permissible Exposure Limit (PEL). 

ACGIH TLV - American Conference of Governmental Industrial Hygienists (ACGM) Threshold 
Limit Values (TLV). 
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Other Exposure Limits - Any other applicable exposure limits, such as Permissible Exposure Limits 
(PEL) enforced by the Tennessee Division of Occupational Safety and Health (TOSHA). 

Ccircinogens - Whether a hazardous substance has been listed as a carcinogen (cancercausing 
agent) by the National Toxicology Program (NTP) Third annual Report on Carcinogens, 
International Agency for Research on Cancer (IARC) Monographs Volumes 1-34, or by 
OSHA. 

Precautions for Safe Handling and Use - Includes precautions when handling and storing the 
hazardous substance, along with procedures to be taken when controlling or cleaning up any 
spills or leaks. 

Control Measures - Includes appropriate work practice methods and personal protective equipment 
to be utilized when working with or near the hazardous substance, Engineering control 
methods such as proper ventilation, will also be included within this section. 

Emergency and First Aid Procedures - Instructions for the treatment of individuals overexposed to 
the hazardous substance. The procedures will include steps for remedial action only, in many 
cases the individual will need to subsequently see a physician. 

6.2 Acquiring MSDSs from Suppliers 
MSDSs sent to EnSafe by suppliers will be retained and organized by common or trade name and be 

@ filed in the BnSafe1s Health and Safety Officer's office, or other appropriate location. Responsibility 
for retaining and organizing MSDSs will be the responsibility of the EnSafe1s Health and Safety 
Officer or other designated person. 

MSDS folders will be readily accessible during all working hours. A cenualized list of all hazardous 
products used at each facility will also be available at the EnSafeys Health and Safety Officer's office. 
Products will be listed by common or trade name as they appear on the MSDS. 

Lf EnSafe has not received an MSDS from a supplier, the following procedures will be undertaken: 
If EnSafe has not received an MSDS from a supplier within five (5) days following receipt of 
a product, then the EnSafe's Health and Safety Officer will send the supplier a letter request- 
ing a copy of the applicable MSDS. 
The EnSafe's Health and Safety Officer will notify, in writing, any employee requesting to see 
an MSDS, for a product which EnSafe has not received an MSDS, of the request made to the 
supplier for the MSDS and whether that supplier has responded. 
The Ensafe's Health and Safety Officer will notify the requesting employee of the MSDS 
within three (3) days following receipt of the MSDS. 
If a response has not been received from the supplier within 24 days following the request by 
EnSafe for a copy of the MSDS, then no employee shall be required to work with the hazard- 
ous chemical unless the EnSafe can demonstrate to the employee that the MSDS will be forth- 
coming. 
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A written statement from the supplier that a chemical is not hazardous shall fulfill the require- 
ment to supply an MSDS. 
There shall be no penalty to an employee for not doing work in the absence of an MSDS. 

• A copy of any, or all, MSDSs shall be provided the Commissioner of the Department of Labor 
if requested. 

6.3 MSDS Review Sign-in Sheet 

Material Safety Data Sheet 
Review Sign-in Sheet 

Name Date Material Safety Data Sheets Reviewed 

6.4 Chemical List and MSDSs 
Appendix A contains a workplace chemicai list for the chemicals used by EnSafe and the location of 
each chemical within the facility. A copy of each MSDS applicable to materials used, handled, or 
stored at Environrnen tal and Safety Designs, Inc. follows. 
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7.0 Labeling 
AU products containing hazardous ingredients used at the facility will be inspected to ensure that 
labels comply with the labeling standard, including: 

Identity of hazardous materid (common name as listed on the MSDS) 
Appropriate hazard warnings 
Name and address of manufacturer 

EnSafe will ensure that any containers used to store hazardous chemicals will also be labeled, except 
for portable containers intended for the immediate use of the employee who placed the chemical in 
the portable container. 

For hazardous chemicals produced in the facility, EnSafe will ensure that appropriate warning labels 
are placed on containers or in the workplace. 

No employee shall be required to work with a hazardous chemical in an unlabeled container except 
for portable containers described above. 

8.0 Employee Information and Training 
EnSafe will provide all employees with information and training on the TOSHA Hazard Communica- @ tions Standard, the Environmental and Safety Designs. Inc. Hazard Communication Program, and 
with any applicable material found in each employee's work area containing hazardous substances, or 
whenever new information or processes indicate that a new hazard may be found in the workplace. 

The training program will include the following elements: 
An explanation of what an MSDS is and how employees can interpret information on the 
MSDS for those hazardous substances located in the employee's work area. The information 
is to include, but not be limited to, the health hazards associated with using the substance, 
proper handling procedures, use of appropriate personal protective equipment, and emergency 
procedures for spills, fire disposal, and first aid. In many cases, training will be provided for a 
class of substances raher than for each specific substance. 
New information which indicates significantly increased health risks to employees or protec- 
tive measures necessary when working with a hazardous substance. Any significant new 
information will be transmitted to employees who may be working with the hazardous sub- 
stance, either verbally or in writing, no later than 30 days following the discovery of the new 
relevant information. 
Employee right to personally receive information, or have their physician receive information 
on hazardous substances to which the employee may be exposed. 
Employee right not to be discriminated against for exercising their rights provided by the 
Tennessee "Hazardous Chemical Right-to-Know Law." 

-- -- 
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Requirements of the TOSHA Hazard Communication Standard and of the Iocation and avail- 
ability of this written program. 
Operations in each employee work area in which hazardous substances are present. 
Methods and observations used to detect the presence or release of hazardous substances into 
the work area. 
Physical and health hazards associated with substances used in the work area, including 
measures employees can use to protect themselves, along with procedures EnSafe has taken 
to protect employees from exposure to hazardous substances. 
An explanation of the Environmental and Safety Designs, Inc. Hazard Communications 

1 Program, with details of the various provisions of the program. 

I An initial employee training session was provided by EnvironmentaI and Safety Designs, Inc. of 
Memphis, TN. All provisions of ihe employee training program, including future training sessions 
and updates, will be the responsibility of the Ensafe's Health and Safety Officer. An outline of the 
initial training program by Environmental and Safety Designs, Inc. is presented on the next page. 

The training session will consist of a combination of slides, demonstrations, and lectures. Future 
training will consist of handout training materials, along with some lecturing. Documentation will be 
kept of each training session. Training sessions are mandatory and each employee will be required to 
sign an attendance sheet to verify their presence. 

Annual refresher training shall be provided to all employees whose positions require contact with 
hazardous chemicals. In addition, all new empIoyees will be trained if their positions require contact 
with hazardous chemicals. 
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Employee Training Session Outline 

I. Introduction to Hazard Communication 
federal and state law 
exemptions 
employee rights 
Environmental and Safety Designs, Inc. program 

11. Toxic Substances-General 
routes of exposure 
effects 
carcinogens 
monitoring 

111. Material Safety Data Sheets 
components 
Environmental and Safety Designs, Inc. Program 

IV. Labeling 
in- house 
commercial products 

V. Hazardous Substances 
flammables 
corrosives 
solvents 
oils 
asbestos 
other (vapors and fumes) 

VI. Personal Protective Equipment 
gloves 
respirators 
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9.0 Nonroutine Tasks 
EnSafe will train each of its employees in the health hazards, appropriate work practices, and required 
personal protective equipment when performing nonroutine tasks. Each employee will be trained 
verbally in the specific hazards associated with a particular task. The training session will be docu- 
mented by having each employee sign a sheet claiming that they have attended a special training 
session for the specific nonroutine task. The training and documentation will be the responsibility of 
the EnSafe's Health and Safety Officer. 

Nonroutine Task Employee Sign-in Sheet 

I, the undersigned employee of Environmental and Safety Designs, Znc., have attended a training 
course on Hazard Communications and have been informed of my rights under the "Hazardous 
Chemical Right-to-Know Law" in order to perform a nonroutine task for Environmental and 
Safety Designs, Inc. 

Name Date Nonroutine Task 

10.0 Informing Contractors 
EnSafe will inform all contractors retained to perform services in the EnSafe facility of the presence 
of all hazardous materials that he or she might encounter while working in that facility. Contractors 
will be notified in the form of a letter stating that hazardous materials are located in the facility, and 
shall receive a copy of the chemical workplace list. Contractors will have accessibility to MSDSs for 
all applicable hazardous materials that they may come in contact with. Copies of applicable MSDSs 
will be made available to contractors through the office of the EnSafe's Health and Safety Officer. 

- -- -- - 
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11.0 Employee Training Records 

1 1.1 Employee Training 

L 

Employee Training 

I, the undersigned employee of Environmental and Safety Designs. Inc., have attended a train- 
ing course on Hazard Communications and have been informed of my rights under the "Haz- 
ardous Chemical Right- to-Know Law." 

Name Date 

11.2 New Employee 

- 

New Employee 

As a new employee for Environmental and Safety Designs, Inc,, I. the undersigned, have 
attended a training course on Hazard Communications and have been informed of my rights 
under the "Hazardous ChemicaI Right-to-Know Law." 

Name Date 
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11.3 Annual Refresher 

Nonroutine Task 

Annual Refresher 

I, the undersigned employee of Environmental and Safety Designs, Inc., was initially trained and 
have now received the annual refresher W i n g  which includes any significant changes in the 
chemicals encountered in the work environment, as well as any new associated health hazards, 
appropriate work practices, or required personal protective equipment. 

Name Date 
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Appendix A 

Workplace Chemical List 
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Appendix B 

29 CFR 1910.1200 
Hazard Communication 

Copies of the federal regulations on the hazard communication standard can be found in 29 CFR 
1910.1200. A listing of the variances for Tennessee are located in "OSHA and State, Employee * Hazard Communication Program. Volume ITt by inmreg Group Inc.. Chicago. IL 60646 Copies of 
both publications are available in the EnSafe library, 
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Budget under control number 121S(H110) chernlcale being shipped to other - 
workpiaces; preparation and 

[ 5  1910.1101 added a t  51 distribution of material safety data 
F.R. 37002, October 17,1986 
effective October 1 7 ,  1986.1 

[ N o t e  of CM]3 stay of 
applicatims added at 53 F.R. 
15035, April 27, 1988; re- 
mved at 54 F w R *  6888, Feb- 
ruary 15, 1989.1 

(a) Purpose. (1) The purpose of this 
section is to ensure that the hazards of 
all chemicals produced or imported are 
evaluated. and that information 
concerning their hazards is transmitted 
to employers and empioyees. This 
transmittal of information is to be 
accomplished by means of 
comprehensive hazard communication 
programs. which are to include 
container labeling and other forms of 
warning, material safety data sheets and 
employee training. 

{2)  This occupational safety and 
health standard is intended to address 
comprehensively the issue of evsluating 
the potential hazards of chemicals, and 
communicating information concerning 
hazards and appropriat~ protective 
measures to employees. and to preempr 
any legal requirements of a state, or 
political subdivision of a state, 
pertaining to the subject. Evaluating the 
potential hazards of chemicals, and 
communicating information concerning 
hazards and appropriate protective 
measures to employees, may include. for 
example. but ia not limited to, provisions 
for: developing and maintaining a 
written hazard communication program 
for the workplace, including lists of 
hazardous chemicals present; labeling of 
containen of chemicals in the 

sheets to employees and downstream 
employers; and development and 
implementation of employee training 
programs regarding hazards of 
chemicals and protective measures. 
Under section i a  of the Act. no state or 
political subdivision of a state may 
idopt or enforce, through any court or 
agency, any requirement relating to the 
issue addressed bv this Federal 
standard, except pursuant to a 
Federally-approved state plan. 

(b) Scope and application. (1) This 
section requires chemical manufacturers 
or importers to assess the hazards of 
chemicals which they produce or import, 
and all employers to provide 
information to their employees about the 
hazardous chemicals to which they are 
exposed, by means of a hazard 
communication program, labels and 
other forms of warning, material safety 
data sheets, and information and 
training. In addition. this section 
requires distributors to transmit the 
required information t ~ i  employers. 

(2) This section applies to any 
chemical which is known to be present 
in the workplace in such a manner that 
employees may be exposed under 
normal conditions of use or in a 
foreseeable emergency. 

(3) This section applies to laboratories 
only as follows: 

(i) Employers shall ensure that labels 
on incoming containers of hazardous 
chemicals are not removed or defaced; 

(ii) Employers shall maintain any 
malerial safety data sheets that are 
received with incoming shipments of 
hazardous chemicals. and ensure that 
they are readily accessible to laboratory 
employees: and, 

(iii) h p l o y e r s  shall ensure thclt 
laboratory employees are apprised of 

[The  nexr page is 3867-3.1 
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worlplaces in acc~~&nce'with 
paragraph (h) of this seotion. 

(4) In work operations where 
empbyees only handle cheyicals .in 
sealed containers which are not opened 
under normal conditions of use (such as 
are found in marine cargo handling, 
warehousing, or retail sales), this 
wction applies to these operations only 
as followq: 

(i) Employers shall ensure that labels .- 
on incoming containers of hazardous 
chemicals are not removed or defaced; 

[ii) Employers shall maintain copies of 
any material eafety data sheets that are 
dceived with incoming shipments of the 
sealed containers of hazardous 
chemicals, shall obtain a material safety 
data sheet for sealed containers of 
hazardous chemicals received without a 
material safety data sheet if an 
employee reque8.t~ thematerial safety 
data sheet, and shall ensure that the 
material safety data sheets are readily 
accessible during each work shift to 
employees when they are in their work 
area(s): and, 

(iii) Employers shall ensure that 
employees are provided with 
information and training in accordance 
with paragraph (h) of this section 
(except for the location and availability 
of the written hazard communication 
program under paragraph (h](l)(iii)j, to 
the extent necessary to pmtect them in 
the event of a spill or leak of a 
hazardous chemical from a sealed 
container. 

(5) This section does not require 
labeling of the following chemicals: 

(i) Any,pesticide.acr such ternis!. 
deiimed.4-the Federal .Insecticide* 
Fungicide,-and Rodenticide A;ct8f~U.S.C. 
136 st seq.). when subject to the iabeli 
requirements of that Act end labeting @ 
regulations issued under that Aet.by the 
Environmental Protection Ageagrt;;j*; .-- 

(ii) Any food, food additibtij &ro& , 

additive, drug, cosmetic, or medic&] or 
veterinary device, Sncluding materials 
intended for use as ingredients in such 
products (e.g. flavors and fragrances), as 
such terms are defined in the Federal 
Food, Drug, and Cosmetic Act (ZI U.S.C. 
301 t?t seg.) and regulations issued under 
that Act, when they are subject to the 
labeling requirements under that Act by 
the Food and Drug Administration; 

(iii) Any distilled spirits (beverage 
alcohols), wine, or malt beverage 
intended for nonindustrial me. eu such 
terms are defined in the Federal Alcohol 
Administration Act (27 U.S.CI fUn et 
seq.) and regulations issued und&r that 
Act, when subject to the labeling 
requirements of that Act and labeling 
regulations issued under that Act by the 
Bureau of Alcohol Tobacco, and 
Firearms; and, 

(iw) Any consumer product or 
hazardous substance as thoae-terrns.are 
defined in the Consumer Praduct Safety 
Act (15 U.S.C. 2051 et eeq.] and Federal 
Hazardous Subntancee Act (15 U.S.C. 
1201 et seq.) respectively,.when cr'ubject 
to a leonsumer product safety atandatd 
or labeling requirement of those Acts. or 
regutations issued under h o e  Acts by 
the C:onsurner Pmduct Safety 
Commission. 
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(0) Tbie sedtion doem not apply to: lviii) Any drug. as that term is defined 
( i )  Any-hamdous waste ss sucb term in the Federal Food; Drug, and Coarne'tfc 

is defided by the Solid Waste.Diopoad Act (n U.S.C. 301 et seq.), when it is in 
Act. ad amended by the Resource solid. final form for direct 
Consemtlan and ReEovery Act of IWB. administration to the patient (i.e. tablets 
as amended (42 U.S-C. 6801 et seq.). or pills). 
when subject to regulations issued 
under that Act by the Environmental 
Protection Agency; 

(ii) Tobacco or tobacco products [77686.1] 
liiil Wood or wood products; 
kv )  Articles: 
(v} Fwd, drugs, cosmetics, or 

aIdohoIic beverages in a retail 
establishment which are packaged for 
sale to consumers: 

(vi J Foods, drugs, or cosmetics 
intended for personal consumption by 
employees while in the workplace: 

(viil Any consumer product or 
hazardous substance, as those ternxs a& 
defined in the Consumer Product Safety 
Act (15 U.S.C. 2051 et seg.) and Federal 
Hazardous Substances Act (15 U.S.C. 
1261 el seq.) respectively, where the 
employer can demonstrate it is used in 
the workplace in the same manna  as 
norma! consumer use, and which use 
results in a duration and frequency of 
exposure which is not greater than 
exposures experienced by consumers; 
and. 

(c) Definitions. 

"Artide" means a manufactured item: 
( i )  Which is formed to a specific shape 
or design during manufacture: [ii) which 
htls end use function(s) dependent in 
whole or in part upon its shape or design 
during end use; and (iii) which does not 
release, w otherwise result in exposure 
to. a hazardous chemical, under n m a t  
conditions of uoe. 

"Assistant secretary" rneana the 
Assistant m t a r y  of Labor for 
Occupational Safety and Health. U.S 
Department of Labor. or designee. 

"Chemical" means any element, 
chenlical compound or mixture of 
elements and/or compounds 

"Chemical manufacturer'' means an 
employer with s wmicplace w h  
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cliemical(s) are produced for use or - 
distributioa 

"Chemical name" means the scientific 
designation of a chemical in accordance 
with the nomenclature system 
developed by the htemational Union of 
Pure and Applied Chemistry JIZJPAC) or 
the Chemical Abstracts Service (CAS) 
rules of nomenclature, or a name which 
will clearly identify the chemicai fur the 
purpose of mnducting a hazard 
evulnation. 

"Comhstible liquid" maims any 
liquid having a flashpoint at or above 
100 "F (374 "C). but below " F (93.3 * 
C}, except any mixture havi~g 
components with flashpoints of 200 *F 
(93.3 "C), or higher, the totd vdume of 
wkich make op 99 percent or mare of the 
total volume of the mixture. 

"Common name" means any 
designation or identification such as 
code name. code number, trade name. 
brand name or generic name used to 
identify a chemical other than by its 
chemical name. 

"Cornpressed gas" means: 
(i) A gas or mixture of gasee baving, in 

a container. an absolute pressure 
exceeding 40 psi at 70 'F (a.1 'C); or 

(ii) a gas or mixture of gaaes having& 
a container, an absolute pressure 

, . 
exceehng 1W psi at 130 "F (54.4 'C)  
regardlearr of the pressure at 70'F [21.1 
"C); or 

(iii) A liquid having a vapor p r e s m  
exceeding 40 psi at 100 'F (37.8 'C) as 
determined by ASTM MX)-T2.  

"Container" means any beg, barrel. 
bottle. box. can, cylinder, drum reaction 
vessel, storage tank. or the liEe that 
canttrins a hazardous chemical, Fur 
purposes of thi. section, pipes or piping 
systems. and engines. fuel tanks, or 
other operating system in e M e ,  are 

j not considered to be contain- 
"Designated representative" mans 

any individual or oganizatiuxi towhum 
an ernplope-gives written anthtkfzation 
to exercise auch employee's rights under 
this section. G recognized or -4 
colIectlve.batgaim agent ahall be 
treated automatfcelly er e dodgnaki 
mprosaatatfre rr)thoet regard ta*wrftten 
em&y=&-rft4- - :+' .'- : - ' - (  

"Pirectofl meam the DkdW"" ' - 
Natiensl Irtrtitutefor -tianal 

Safety and Health, U.S. Department o 
Health and Human Service% or 
designee. 0 

"Distributw" means a business, d h  
than a chemical manufacturer or 
importer, which supplies hazardws 
chemicals to other distributors or to 
employen, 

"Employee" means a worker who m 
be exposed to hazardous chemicals 
under narrnai operating conditions or , 
foreseeable emergencies. Workers suc 
as office workers or bank tellers who 
encounter hazardous chemicals only il 
non-routine, isolated instances are not 
covered. 

"Enrp!oyer" means a person engaga 
in a business where chemicals are eith 
used, distributed. or are produced for 
use or distribution. including a 
contractor or subcan€rector. 

"Explosive" means a chemical that 
causes a sudden. aImost instantaneous 
release of pressure, gas, and heat whea 
subiected to sudden shock, pressure. OJ 

high temperature, 
"Exposure" or "exposed means e 

an employee is subjected to a hazardot 
chemical in the course of employment 
through any mute of entry [inhalatian. 
ingestion. skin contact or absorption. 
e tc.], and includes poten tia1 (e .~.  
accidental or possible) exposure. 

"Flammable" means a chemical that 
falls into one of the following categories 

[i) "Aerosol, flammable" means an 
aerosol that, when tested by the method 
described in 18 CFR 1500.45. yields a 
flame projection exceeding 18 inches at 
full valve opening, or a flashback (a 
flame extending back to the valve) at 
any degree of valve opening; 

(ii) "Gas, flammable" means: 
[A) A gas h a t  at ambient 

tempera- and p r e s m .  f o m  a 
flammable mixture with air at a 
concentration of Ween (13) percel 
volume or less; or 
(B) A gas hat, at,ambient ternpffature 

k d  ~ = u n , , ~ 9 q c ? 1 4 g ~ ~  3 

n n q m r a ~ e - ~ ~ ~ y i ~  t&ik 
t & e t ~ . J . n J  (l2J-t ti&- -:.; . 
r e g d e s s  of the lower limit: . 
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(iii) "Liqaid, flammable" maw any 
liquid having a flashpoint below 200°F 
(378 'C). except any rqixture having 
cornponentr with flashpoints of 100 'F 
(37.8 'a or higher. fhe total af which 
make up 99 percent or mow of the total 
volume of the mixture; 

(iv) %lid, flammable" means a solid, 
other than a bhsting agent ar explodve 
as defined in 8 190.fWa), that is liatde 
to cause fire tbmgh frictkm, absorption 
of moisture, spontaneous c b i c a l  
change, or Fetained heat from 
manufacturing or processing, or which 
can be ignited readily and when ignited 
burns so vigaroualy and persistently as 
to m t e  a rerims hazard. A chemical 
shall be considered to be a flammable 
solid if, when tested by the method 
described in 16CFR 1 W .  it ignites 
and bums with a self-sustained flame st 
a rate greater tban onetentb of an inch 
per second ahmg its major arcis. 

"Elaehpoint" meana the minirnmn 
temperature at which a liquid gives off a 
vapor in sufficient concentration to * ignite when tested as follows: 

(i] Tagiiabue Closed Tester (See 
American National Standard Method of 
Test for Flaah Point by Tag Closed 
Tester, 221.24-1879 (ASlM D 56479)) for 
liquids with a viscosity of less than 45 
Saybolt University Seconds (SUS) at 1f~O 
'F (37.8 'C), that do not contain 
suspended solids and do no( have a 
tendency to form a surface film under 
test; or 

(ii) Pensky-Martens Closed Tester 
(See American National Standard 
Method of Test for Flash Pofnt by 
Pensky-Martens Closed Tester, 211.7- 
1979 (ASl"M D -78)) for liquids with a 
viscosity equal to or wate r  than 45 SUS 
at 100 'P (37.8 'C), or that contain 
suspended solids, or that h v e  a 
tendency to form a surface film under 
test; or 

(iii) Setaflash Closed Tester (see 
American National Standard Method of 
Test for Flaah Pofnt by Setaflaeh Closed * Tester (ASTMD 32-78)) 
Organic peroxides, which undergo 

1 
autoaccelerattng thermal decompoai tion, 

, :*I 
are excluded b m  any of the nasbpoint 
determlnaa-'prrcU m e d - a b o v e .  

'%remeable ~mmgemcly" mean8 any 
'? i ~ t e n t t . l  a& a#, but not 

-.--A- --a- - - 

limited ta equipment fdlute, rupture of 
containers. or failure of control 
equipment whicb could ult in an T uncontrolled release of a azantoua 
chemical into the workplace. 

"Hazardous chemical" meana any . 
chemical which b a physical h--&r a 
health hazard. ' .  . . 

" H a d  waming" meafis any words, 
 picture^, symbols, or combination 
thereof appearing on a label or other 
appropriate form of warning which 
convey the hazurd(r) of the chemical(8) 
in the contuiner(a). 

"Health hazard" means a chemical for 
which them is statistically significant 
evidence based on at least one study 
conducted in accordance with 
established scientific principles that 
acute or chronic health effects may 
occur in exposed employees. The term 
"health hazard" includes chemicals 
which are carcinogens, toxic or highly 
toxic agents, reproductive toxins, 
irritants, corrosives, sensitizers, 
hepatotoxins, nephrotordn& 
neurotoxins, agents which act on the 
hemstopoietic system, and agents which 
damage the lungs. dch eyer, or mucuua 
r n e m b r a ~ .  Appendix A provide8 
further defhitioxu and explanations of 
the scope of health hazards covered by 
this section, and Appendix B describes 
the criteria to be used to determine 

' 

whether or not a chemical is to be 
considered hazardous for purposes of 
this standard. 

"Identity" means any chemical or 
common name which is indicated on the 
material safety data sheet [MSDS) for 
the chemical. The identity used s h d  
permit cross-reference8 to be made 
among the required list of hazardow 
chemicals, the label and the MSDS. 

"Immediate we" means that the 
hazardous chemical will be under the, 
control of and used only by the pmn' 
who transfers it from a labeled 
container and only within the work shift 
in whlcb it ib t r a m f e d  I - '  - "Importer*' mqm the h t  businem ; , - . 
with emp1oyws;within theiCustomrti;- - 
T e r r i t q d  &e United States whicli' 
receiver hazarduus chemfds p d i a s d  
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in other countries for the purpose of 
supplyiw them to distributors or 
employers within the United Sta tea. 

"Label" means any written, printed, or 
graphic material, displayed on or affixed 
to containers of hazardous chemicals. 

"Material safety data sheet (MSDS)" 
means written or printed material 
concerning a hazardous chemical which 
is prepared in accordance with 
paragraph (8) of thilr section. 

"Mixture" means any combination of 
two or more chemicals if the 
combination is not, in whole or in part, 
the result of a chemical reaction. 

"Organic peroxide" means an organic 
compound that contains the bivalent -0- 
0-structure and which may be 
considered to be a structural derivative 
of hydrogen peroxide where one or both 
of the hydrogen atoms ha8 been 
replaced by an organic radical. 

"Oxidizer" means a chemical other 
than a blasting agent or exploeive as 
defined in Q 1910.109(a), that initiates or 
promotes combustion in other materials, 
thereby causing fire either of itself or 
through the release of oxygen or other 
gases. 

"Physical hazard" means a chemical 
for which there is scientifically valid 
evidence that it is a combustible liquid, 
s compressed gas, exploeive, flammable, 
an organic peroxide, en oxidizer, 
pyrophoric, unstable (reactive) or water- 
reactive. 

"Produce" means to manufacture, 
process, formulate, or repackage. 

"qrfophoric" means a chemical that 
will ignite spontaneously in air at a 
temperature of 130 'P (54.4 'C) or below. 

"RespomiMe party" meana someone 
who can provide sdditi onal information 
on the hazardous chemical and 
appropriate emergency procedures, if 
necessary, 

"Specific chemical identity" means 
the chemical name, Chemical Abstracts 
Sewice (CAS) Registry Number, or any 
other information that reveals the 
precise chemical designation of the 
uubstanca. 

I 

[117686.4] 
. - + ..* A -,.Y . - - - _- ._ 

'Trade secret" means .any 
confidential formula, pattern, procefia. 

device, information or compilation of 
information that is used in an 
employer's business, end that gi @ 
employer an opportunity to obtain an 
advantage over competitors wha do I 
know or use it. Appendix D sets out t 
criteria to be used in evaluating trade 
secrets. 

"Unstable [reactive)" means a 
chemical which in the pure state, or a 
produced or transported, wil1 vigorou 
polymerize, decompose, condense, or 
will become self-reactive under 
conditions of shocks, pressure or 
temperature. 

"Use" means to package, handle, 
react, or transfer. 

"Water-reactive" means a chemica 
that reacts with water to release a ga: 
that is either flammable or presents a 
health hazard. 

"Wurk area" means a room or defir 
space in a workplace where hazardou 
chemicals arc produced or used, and 
where enlployees are present. 

"Workplace" means an establi a job site, or project. at one geograp- ,, 
location containing one or more work 
arms. 

(d) Hazard determination. (1) 
Chemical manufactumm and importer 
shall evaluate chemicals produced in 
their workplaces or imported by them 
determine if they are hazardous. 
Employers are not required to evaluatt 
chemicals unless they chooae not to re 
on the evaluation performed by the 
chemical manufacturer or importer for 
the chemical to satisfy this requiremen 

(2) Chemical manufacturere, importe 
or employers evaluating chemicals sha 
identify and consider the available 
scientific evidence concerning such 
hazards. For health hazards, evidence 
which is statistically significant end 
which is based on at least one positive 
vltudy conducted in accordance wi 
established rcientific prindplm is rn 
considered to be sufficient to estdblieh 
hazardous effect if the ndta of the 
study meet m the definitiotirdhealth~-:- 
liazarda.h thir mtio=Appencflx A" 

-shall be consulted for tb-bcope of *' 

health hazards covered. and Ann~ndiv 



8hall be consdtd for the criteria to be 
followed with respect to the 
completeness of the evaluation, and the 
data to be reported. 

(3) The chemical manufacturer. 
importer or employer evaluating 
chemicals shall treat the following 
sources as establishing that the 
chemicals listed in them are hazardous: 

(i) 29 CPR Part 1910, Subpart 2 .~6xic  
and Hazardous Substances, 
Ocq~~pational Safety and Health 
Administration (OSHA); or. 

[ii) Threshold Limit Values for 
Chemical Substances and Physical 
Agents in the Work Environment, 
American Conference of Governmental 
Industrial Hygienists (ACGLH) (latest 
edition]. 

The chemical mamrfactruer, hprttw, or 
empioyer is still responsible for 
evaluating the hazards associated with 
the chemicals in these source lists in 
accordan&.with the requiremenlo of 
this standard. 

(4) Chemical manufacturers. importers 
and employers evaluating chemicals 
shall treat the following sources as 
establishing that a chemical is a 
carcinogen or potential carcinogen for 
hazard communication purposes: 

(i) National Toxicology Program 
(NTP), Annual Reporf on Carcinogens 
(latest edition); 

(ii) International Agency for Research 
on Cancer ( M C )  Monugmphs (la test 
editions); or 

(iii) 29 CFR Part 19l0, Subpart Z, 
Toxic and Harardws Substances, 
k p e t l o n d  Safety and Health -. 

Administration, 
Nola-The Regigtry of Toxic Effects of 

Chemical Substances publi~hed by the 
Nationd Institute. foc h p a t i m i  Safety 
and H d h  fndlcale~ whether a chemical baa 
been fad by NTP or lARC to be e potential 
uu~inogen. 

(5) The chemical mannfactum, 
importer or employer shall determine 
the hatarcia of mlxtures.of chemicals a8 

. follows: 
(i) If a mixture h~ been tested mr a 

w)rde fo dete idm-b~hatads ,  the 
i renrttr abroeh-bathgahaH be u d  to 

i determine-ubetbertbs-b ' .  

hazard- 

(ii) If a mixhrrrr her aot bees tested ar 
a whole to determine whether the 
mix turn is a health bazerd tbs rnixtwlo 
sheH be amumed to p r e m t  the mne 
health hazards ss do the comptenls 
which comptiee one percent (by 
or volume) or greater of the 
except that the mixture shall be 
assumed to present a carcinogenic 
hazard if it contains a component in 
concentretions of 0.1 pemnt or greater 
which is considered to be a carcinogen 
under paragraph (dJ(4) of this section; 

(iii) If a mixture has not been tested as 
a whole to determine whether the 
mixture is a physical hazard, the 
chemical manufacturer, importer, or 
employer may use whatever 
scientifically valid data is available to 
evaluate the physical hazard potential 
of the mixture: and. 

(iv) If the chemical manufacturer. 
importer, or employer has evidence to 
indicate that a component prerent in tbe 
mixture in concentrations of less than 
one percent lot in the caee of 
carcinogens, less then a1 percent} c d d  
be released in concentrations which 
would exceed in established OSHA 
permiooible exp- limit or ACCJH 
Threshold h i t  Value, or could present 
a heeltta fwzard to employeet in 
concentratioPo. thembcW shall be 
assumed b tht same h d  

(61 C h m M  rnanuhctmm 
imp- or e m p w  hvalaktlrrg 
chemicals r b U  dmcriiii in -* 
procedures they use to determine the 
hazards of the chemical they evaluate. 
The written p c e d u r e e  am to be made 
available. upon request, to employee* 
their designated representatives. the 
Assistant Secretary d the Director. 
The written description may be 
incorporated into the written h a d  
communication program required under 
paragraph (e) of thia sectioh 

(e) writfenRh~& w m m u ~ h  
pmgmm. (1) Employers 8h& develop 
implement, and maintain at the 
workplece, a written hazard 
communication p* for their 

which at hat d d h  
specified 
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(0, Eg), and-@) of this pation for iubeir 
and other farm of wardug, matwid 
safety data sheets, and e q h p e  
information and training will be met 
and which also includea th Mowing: 

[i) A list of the hazbrdrvlll &emhIr 
known to be present UB@ ltrr i-ty 
that ia = f e d  on the appropriate 
material safety dab ohed (the list may 
be compiled for the workplsce as a 
w h l e  or for individual w d  areas); 
and, 

(ii) The methodo the employer will use 
to inform employees of the hazaKts of 
non-routine taakr [for example, the 
cleaning of reactor vessels), and the 
hazards aosociated with dromlcals 
contained in unlabeled pipe6 in their 
work areas. 
i2) Multi-employer w o r k p l ~  

Employers who produce, uee, or stars 
hazardour chemicals at a workplace in 
such a way that the employees of other 
ernployerts) may be expmd (for 
example, employees of a co-tion 
contractor wo- on-eite) shell 
additionally enrw that the hazard 
communication programs developed and 
implemented under this paragraph (e) 
include the following: 

(i) The methods the employer will use 
to provide the other employerfs) with a 
copy of the material aafety data sheet, 
or to make It available at a central 
location in the workplace, for each 
hazardom chemical the other 
employer(s)' employees may be exposed 
to while working. 

~faty and Health Act 3873 

( i i )  The methods the empioyer will use 
to inform the other employer(s) of any 
precautionary mesautes that need to be 
taken to protect employees dunng the 
workplace'n normal operating 
condi timr and in foreseeable 
emergencies; and 

(iii) The methods the empbyer will 
use to infonn the other employefls) of 
the l a w  sptem used in the 
workplace. 

(3) The employer may rely an an 

their designated representatives, the 
Adslant Secretary end the Dtnrdor 
a d r .  with tae requiremenb 01)  
CFR 191020(e). i 

, \ ,.-- . 
'tJtle-. 

(Q Labdo md oaer forms of wttmitzg. 
(I)  The chemical ma nu fa^, impurter, 
or distributor ahall ensure that each 
container of hazardous chemids 
leaving the workplace is labeied, tam 
or marked with the followtng 
informa tion: 

(i) Identity of the hazardow 
chemical(ak 

(ii) Appropriate hazard w- 8nd 
(iii] Name and address of the chemical 

manufacturer. importer. or other 
responsiMe party. 

(2) For solid metal (such ar a steel 
beam or a metal casting) that is not 
exempted as an article due to ito 
downstream use. the required label may 
be transmitted to the customer at the 
time of the intial shipment, and ne 

to the aame employer d e s s  the 
.9 be included with subsequent hipme. 

information on the label changea The 
label may be transmitted with the initial 
shipment itself, or with the material 
safety data sheet that is to bw provided 
pnor to or at the time of the first 
shipment. This exception to reqaMng 
labels on every container of hstanlotls 
chemicals is only for the solid metal 
itself and does not apply to h a d o u s  
chemicals used in conjunction with, or 
'=own to be prtsent with, the metal and 
to which employees Ban- the metal 
may be exposed [for exempk cutting 
fluids or lubricants). 

(3) Chemicat manufacturers, 
importers, or distributors sbU ensure 
that each container of hazardous 
chemicals leaving the workplace is 
labeled. tagged. or mrked tn 
accordam with this sectton in a 
manner which doeg not conflict with the 
requirements of the Hszardous 
Materials Transportation Act (# U.E 
1Wn et seq.] and regulations hued 
under that Act by the Department of 

* 
Transportation. 

(4) If the haredoas cbemieal;ll' 
regdated by OSHA in a subtame- 
specific Wth standard, the chmfcal 

existing b a r d  cornmunication pmgmm 
to comply with these requirements. 
provided that it meets the criteria 

.,.. established ia thb paragraph (el. 

writbeP hszard communication program 
I available, upon request, to employees, 
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manufacturer. irnporter.+dirtributor or 
employer &all enrum thmt:the 1abeh.w 
other fonns of warning used are in 
accordance with the requirements of 
that atandard. 

(5) Except as provided in paragraphs 
(fH6) and (f)(7) the employer shall 
ensure that each container of hazardous 
chemicals in the workplace is labeled. 
tagged or marked with the following 
infannation: 

(i) Identity of the hazardous 
chemical(s) contained therein; and 

(ii) Appropriate hazard warnings. 
(6) The employer may use signs. 

placards, proceaa sheets; batch tickets, 
operating procedures, or other such 
written materials in lieu of affixing 
labels to individual stationary process 
containers. as long sa the alternative 
method identifies the containers to 
which it is applicable and conveys the 
information required by paragraph (f)(S) 
of this section to be on a label. The 
written materials shall be readily 
accessible to the employees in their 
work area throughout each work shift. 

(7) The employer is not required to 
label portable containers into which 
hazardous chemicals are transferred 
from labeled containers, and which are 
intended only for the immediate use of 
the employee who performs the transfer. 

18) The employer shall not remove or 
deface existing labels on incoming 
containers of hazardous chemicals. 
unless the container is immediately 
marked with the required information. 

(9) The employer shall ensure that 
labels or other forms of warning are 
legible. in English, and prominently 
displayed on the container. or readily 
available in the work area throughout 
each work shift. Employers having 
employees who speak other languages 
may add the information in their 
language to the material presented, as 
long an the infonnation is presented in 
English as  well. 

(10) The chemical manufacturer, 
importer, distributor or employer need 
not affix new labela to comply with this 
section if existing labels already convey 
the required information. 

. . ,: -.iAlc.L. d q ,  

(g) Materiaf aafety sheets. (1) 
qt7686-7 S1910,1200 (f) 15) 

Chemical manufacturers and impartem 
shall obtain or develop a material safety 
data sheet for each hazardous chemical 
they produce or import. Employes 8hall 
have a material safety data sheet for 
each hazardous chemical which they 
use. 

(2) Each material safety data sheet 
shall be in English and shall contain at 
least the following information: 

(i) The identity used on the label, and, 
except as provided for in paragraph (i) 
of this section on trade secrets: 

(A) If the hazardous chemical is a 
singie substance, its chemical and 
common name(s); 

(B) If the hazardous chemical is a 
mixture which haa been tested as e 
whole to determine its hazards, the 
chemical and common name(s) of the 
ingredients which contribute to these 
known hazards, and the common 
name(s) of the mixture itselk or, 

(C) If the hazardous chemical is a 
mixture which has not been tested es a 
whole: 

(1) The chemical and common namefs) 
of all ingredients which have been 
determined to be health hazards. and 
which comprise 1% or greater of the 
compositian, except that chemicals 
identified as carcinogens under 
paragraph (d)(4) of this section shall be 
listed if the concentrations are 0.1% or 
greatec and, 

(2) The chemical and common name(s) 
of aU ingrediente which have been 
determined to be health hazards, and 
which comarise less than 1% fn.l% for 
carcinogens) of the mixhue, if there is 
evidence that the tngredient(s) could be 
released from the mixture in 
concentrations which would exceed an 
established OSHA permissible exposure 
limit or ACGM Threshold Limit Value, 
or could present a health hazard to 
employees; and, 

13) The chemical and common name(a) 
of all ingredients which have been 
determined to present a physical hazard 
when present in the mixture; 

(ii) Physical and chemical 
characteristics of the hazardous 
chemical (such a s  vapor pressure, flash 
point): 

(iii) The physical hazards of the 
hazardous-chemical, inciuding the 
potential for fire, explosion; an&*- iT; A- 

reactiuitv; . > -  
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(iv) The health hazatb of the shall mark it to indicate that ne 
hazardour chemicnL including signs and applicable information wae found 

, symptom of exposum, and any m d d  (41 Where complex mixtures have 
conditiom which are generally similar hazards and content. (i.e. the e 
recognized as being aggravated by chemical ingredients are essentially the 
exposure to the chemical; same, but the specific composition 

(v) The primary route(a) of entry; varies from mixture to mixture), the 
(vi] The OSHA permiesible exposure chemical manufacturer. importer or 

limit ACGIH Threshold Limit Value. employer may prepare one material 
and any other exposure limit used or safety data sheet to apply to all of these 
recommended by the chemical similar mixtures. 
manufacturer, importer, or employer (5) The chemical manufacturer, 
preparing the material safety data aheet, importer or employer preparing the 
where available; malerial safety data sheet shall ensure 

(vii) Whether the hazardous chemical that the information recorded accurately 
is listed in the National Toxicdogy reflects the scientific evidence used in 
Program (NTP) Annual Report on making the hazard determination. If the 
Carcinogens (latest edition) or has been chemical manufacturer, importer or 
found to be a potential carcinogen in the employer preparing the material safety 
Intema tional Agency for Research on data sheet becomes newly aware of any 
Cencer (IARC) Monogmphs (latest significant information regarding the 
editions), or by OSHA; hazards of a chemical, or ways to 

(viii) Any generally applicable protect against the hazards, this new 
precautions for safe handling and use infc~rmation shall be added to the 
which are known to the chemical material safety data sheet within three 
manufacturer, importer or employer months. If the chemical is notcurrently 
preparing the material safety data sheet. being produced or imported the 
incluchg appropriate hygienic practices, chemical manufacturer or importer sk 
protective measures during repair and addl the information to the material 
maintenance of contaminated 

e 
safety data sheet before the chemical is 

equipment, and proced~lres for dean-up introduced into the workplace again. 
of apills and leaks; I 

[ix) Any generally applicable control [117686.9] 
measure8 which are known to the 
chemical manufacturer, importer or (0) Chemical manufacturem or 
employer preparing the material safety importers shall ensure that distributors 
data sheet, such as eppropria te and employers are provided ac 
engineering controls. work practices. or appropriate material safety data sheet 
personal protective equipment; with their intitial shipment, and with the 

(x) Emergency and first aid firat shipment after a matedd aafety 
procedures; data sheet is updated, The chemical 
{xi) The date of preparation of the manufacturer or importer shall either 

materiel safety data sheet or the lest provide material safety data sheets with 
change to it: and, the shipped containera or send them to 

(xii) The name, address and telephone the employer prior to or at the time of 
number of the chemical manufacturer, the shipment. If the material safety data 

/ 
/ importer, employer or other responsible sheet is not pruvided with a shipment 

- li 
' party preparing or distributing the that has been labeled as a hazardous 

material safety data sheet, who can chemical, the employer shall obtain one 
provide additional informa tion on the from the chemical manufact- 
haznrdous chemical and appropriate importer, or distributor as soon as 
em-cy procedures, if necessary. possible. 

.. (3) Wnot relevant information is found (7) Distributors shall enaure .that 
for uny@vencategorg an the material 

, - material safety data sheet.8, and updated 
1.  . - . .  . L d e @  date-rbteb the d~mfcalf~ I a information, are provided to other. 

kulr95arttaret,-tm~~arempl~er -" distributors-and emp1oye~s;'- 
distributors which h a w b  

-I. I 

I preparhgthejma teria1-uafety data sheet 
r--a~..--..a earn&, --a U - - I ~ ~  -..:A- sl 01 n i 9nn frr1 (GI L.'&c&c: *+a 
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chemicals to commercial customers . 
shall provide a material safety data 
sheet to such employers upon request, 
and shell post a sign or otherwise inform 
them that a material safety data sheet is 
available. Chemical manufacturers, 
importers, and distributors need not 
provide material safety data sheets to 
retail distributors which have informed 
them that the retail distributor does not 
sell the product to commercial 
customers or open the sealed container 
to use it in their own workplaces. 

(8) The employer shall maintain 
copies of the required material safety 
data sheets for each hazardous chemical 
in the workplace, and shall ensure that 
they are readily accessible during each 
work shift ta employees when they are 
in their work area@). 

(9) Where employees must travel 
between workplaces during a workshift, 
i.e., their work is carried out at more 
than one geographical location, the 
material safety data sheets may be kept 
at a central location at the primary 
workplace facility. In this situation, the 
employer shall ensure that employees 
can immediately obtain the required 
information in an emergency. 

(10) Material aafety data sheets may 
be kept in any form, including operating 
procedures, and may be designed to 
cover groups of hazardous chemicals in 
a work area where it may be more 
appropriate to addrese the hazards of a 
process .rather than individual 
hazardous chemicals. However, the 
employer shall ensure that in all cases 
the required information is provided for 
each hazardous chemical. and is readily 
accessible during each work shift to 
employees when they are in in their 
work areas(s). 
(11) Material safety data sheets shall 

also be made readily available, upon 
request, to designated rtipresentatives 
and to the Assistant Secretary, in 
accordance with the requirements af 29 
CFR 1910.20 (e). The Director shall also 
be given access to material safety data 
sheets in the same manner. 

i 4 1  ' 
[h~~oYee.infqrmolion and - 

1 hinin&@pyoyeri~ s h d  provide , . a 

employees with informatian and training 
on hazardous chemicsb in their work 
area at  the time of their initial 
assignment, and whenever a new hazard 
is'introduced into their work area. 

(I) Information. Employees shall be 
informed of: 

(i) The requirements of this section; 
(ii) Any operations in their work are& 

where hazardous chemicals are presen' 
and, 

(iii) The location and availability of 
the written hazard communication 
program, inchding the required list(e) of 
hazardous chemicals, and material 
safety data sheets required by this 
section. 

(2) Tmining. Employee training shall 
include at least: 

(i) Methods and observations that 
may be used to detect the presence or 
release of a hazardous chemical in the 
work area (such as monitoring 
conducted by the employer, continuous 
monitoring devices, visual appearance 
or odor of hazardous chemicals when 
being released, etc.); 

(ii) The physical and health hazards of 
the chemicals in the work area; 

(iii) The measures employees can take 
to protect themselves from these 
hazards, including specific procedures 
the employer has implemented to 
protect employees from exposure to 
hazardourr chemicals, such as , 

appmpriate work practices, emergency 
procedures, and personal protective 
equipment to be used; and, 

(iv) The details of the hazard 
communication program developed by 
the employer, including an explanation 
of the labeling system and fhe material 
safety data sheet, and how employees 
can obtain and use the appropriate 
hazard informe tion. 

(i) Tmde secnets. (I) The chemical 
manufacturer, importer, or employer. 
may withhold .the specific-chemical 
identity,.including the- chemid- name 
and other-specific identiffation of a : 
h e 2 W a l f r o r n + t h a . = W  
safety.@ta sheet, provided that: 
01988. Commem Clearing Houw,. llrc- 
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(i) The-clah.that the information 
withheld is ti tradesecret can be. 
supported; 

(ii) Information contained in the 
material safety data sheet concerning 
the properties and effects of the 
hazardous chemical is disclosed; 

[iii) The material safety data sheet 
indicates that the specific chemical 
identity is being withheld as a trade 
secret; and, 

(iv) The specific chemical identity ia 
made available to health professionals, 
employeea, and designated 
representatives in accordance with the 
applicable provisions of this paragraph. 

(2) Where a treating physician or 
nurse determines that a medical 
emergency exists and the specific 
chemical identity of a hazardous 
chemical is necessary for emergency or 
first-aid treatment, the chemical 
manufacturer, importer, or employer 
shall immediately disclose the specific 
chemical identity of a trade secret 
chemical to that treating physician or 
nurse, regardless of the existence of a 
written statement of need of a 
confidentiality agreement. The chemical 
manufacturer, importer, or employer 
may require a written statement of need 
and confidentiality agreement, in 
accordance with the provisions of 
paragraphs (i)(3) and (4) of this section, 
as eoon as circumstances permit. 

(31 In non-emergency si tuations, a 
chemical manufactumr. importer, or 
employer shall, upon request. disclose a 
apecific chemical identity, otherwise 
permitted to be withheld under 
paragraph (i)(l) of this section. to a 
health professional [i.e. phyeician, 
industrial hygieniaf toxicologist, 
epidemiologist. or occupational health 
nurse) providing medical or other 
occupational health services to exposed 
employee[s), and to employees or 
designated representatives, iE 

(i) The request is in writing 
(ii) The request d e h b e s  with 

reasonable detail one or more of the 
following occupational health needs for 
the information: 

$ [A) To *mesa the hazards of the 
&endah to wbicb employees will be. 
M Z d L  ::; 7; -j - , .' II - d - - f U  

(B) To conduct or asma rampling of 

the workplaw.atmmphem to debrminr 
employee expo~ure levels 

(C) To conduct pm-aasignment 
periodic medial surveillance of 
exposed employees; ‘m 
(Dl To provide medical treatment to 

exposed employees: 
(E) To select or asse~ss appropriate 

personal protective equipment for 
exposed employees; 

fF) To design or assess engineering 
controls or other protective messum fc 
exposed employees; and, 
[G) To- conduct studies to determine 

the health effects of exposure. 

(iii) The request explains in detail 
why the discloeure of the specific 
chemical identity is essential and that, 
in lieu thereof, the disclosure of the 
following information to the health 
professional, employee. or designated 
representative, would not satisfy the 
purposes described in paragraph ti) 
of this section: rrYi (A) The properties and effects of c., 
chemical; 

(8) Measures for contrdhng~workera 
exposure to the cbmk& 

(C) Methods of monitoring and 
analyzing worker exposure to the 
chemical: end. 
(Dl Methods of diagnosing a d  

treating hemfd expasarm to the- 
chernicak 

( i )  The request includes a description 
of the procedures to be used to maintain 
the confidentiality of the disclosed 
information; and, 

(vJ The health professional, and the 
emplayer or contractor of the senrices of 
the health professional (i.e. downstream 
employer, labor organization, or 
individual employee), employee or 
designated repmxmtative. q m t m  a 
written confidentiality agreement that 
the-health prufessional, emphqme; or 
designated raprese-tive, wfUaat us 
the trade secret informstion kmy 

i n f O L r n a t i o a u n r i P r , ~ y ~  

Q purpose nther than tfie heattkxmd(~, 
aeesFted and agree not to - 

other *to O$H& a8 pcwkWln:; 
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agreement or by the themid- 
m a n u f ~ ~ ,  import= or employer. 

(4) The confidentiality-agreement 
authorized by paragraph (i)(3][iv) of this 
section: 

(i] May lestrict the tm of the 
information to the health purposes 
indicated in the written statement of 
need; 

(ii) May provide for appropriate legal 
remedies in the event of a breach of tbe 
agreement. inciudiq stipulation of a 
reasonable preestimate of iikejy 
damages; and, 

(iii) May not indude rtquinkmmts for 
the posting of a penalty bond. 

(5) No&ing in this standard is meant 
to preclude the parties h r n  pursuing 
noncontractnai remedies to the extent 
permitted by law. 

(8) If the health pmfeaoional, 
employee. or designated representative 
receiving the trade eecret information 
decidea that there is a need to discloae il 
to O S W  the chemical manufacturer, 
importer, or emptoyet who provided the 
information shall be informed by the 
health profeseional. employee, or 
designated representative prior to, or at 
the same time as. such disclosure. 

(7) If the chemical manufacturer, 
importer, or employer deniea a written 
request for disclosure of a specific 
chemical identity, the denial must 

(i] 8e provided to the health 
professiond employee,.or deaigna ted 
representative. within thirty days of the 
request 

(ii) Be in writing 
(iii) Include evidence to support tbe 

claim that the specific chemical identity 
is a trade secret 

(iv) State the specific reasons why the 
request is being denied; and, 

(v) Explain in detai: how alternative 
information may satisfy t i i ~  specific 
medical or occupational health. need 
without. revealiag the specific chemical 
identity. 

(8) The health professional. employee. 
or designated representative whose. 
request for information u denied under 
para.graph (i)(3) of thie rection may refer 
the request end the written denial of the 
recpteabtn OSHA for d d e r a  tion. . - 

. 

, ~768G.12 8191D.J2(l1)~(&) (4); 

paragraph (i)(8) ~Ethiasection. OSHA 
shalt consider the evidence to determine 
if: 

(i) The chemical manufachm, 
importer, or employer ,has supported the 
claim that the specific chemical identity 
is a trade secret; 

(ii] The health professional, employee, 
or designated. representative has 
supported the claim that there is a 
medical or occupational health need for 
the information; and, 

(iii) The health professional. 
employee, or designated representative 
has demonatrated.adequate means to 
protect the confidentiality. 

(lo)(i) If OSHA determines that the 
specif= chemical identity requested 
under paragraph (i)(3) of this section i t  
not a buna fide trade secret, or that it is 
a trade secret, but the requesting health 
professional employee, or designated 
representative haa- e legitimate medical 
or occupational health need for the 
information, has executed a written 
confidentiality agreement, and has 
shown ade uate means to prqtect the 
confidentia 7 tty of the infarmtion, the 
chemical manufacturer. im~ortei, or . - .  

employer will be subject td citation by 
OSHA. 

(ii) If a chemical manufacturer, 
importer. or e~npfoyer demonstrates to 
OSHA that the execution of a 
confidentiality agreement would not 
provide sufficient protection egainet the 
potential harm from the unauthorized 
disclosure of a trade secret epecific 
chemical ide~tfty, the Assistant 
Secretary may issue such orders or 
impose such additional limitations or 
conditions upon the disclosure of the 
requested chemical informa tion as may 
be appropriate to assure that the 
occupational health services are 
provided without am wdw risk of harm 
to the chemical manufacturer, importer, 
or empioyer. 

(11) If a citation for a fuhwlwndease 
specific chemical identity information fa 
conkstedby the cbemhl manufacturer. 
importer, or employer. the matter will be 
adjudicated before the Occupational - 
Safety and Health Review Gommission 
in acmdmc6 with the Acre 
enf-enb-6 and the-applipble 
Comrnissianlntle~ of procedure. fp  ., . 
accon*noe &- v y @ h  Conmiss@ .-. - - rule& . .  



when a chemical manufacturer. 
importer, OF employer continues to 
withhold the information during the 

., con test. the Administrative Law-judge 
may review the citation and supporting 
documentation in camem or issue 
appropriate orders to protect the 
confidentiality or such matters. 

( 1 2 )  Notwithstanding the existence of 
s trade secret claim. a chemical 
manufacturer, importer, or employer 
sha!l, upon request, disclose to the 
Assistant Scretary any information 
which this section requires the chemical 
ntai~ufac.turer. importer. or employer to 
make available. Where there is a trade 
secret claim. such claim shall be made 
no later than at the time the information 
is provided to the Assistant Secretary so 
that suitable determinations of trade 
secret status can be made and the 
necessary protections can be 
implemented. 

(13) Nothing in this paragraph shal! be 
construed as requiring the disclosllre 
under itny circumstances uf process or 
percentage of mixture irrformation which 
is a trade secret. 

f i l  Ef:fclct!'r.c dotes. (1) Chemical 
manr~fact~trers. irnporiers, and 
distributors shall ensu: hat material 
safety data sheets are p ,vided with the 
next shipment of hazardous chemicals 
to employers after September 23.1987. 

[ 2 )  Enlployers in the non- 
manufacturing sector shall be in 
compliance with all provisions of this 
section by M a y  23,1988. (No!e: 
Employers in the manufacturing sector 
(SIC Codes 20 through 39) are already 
required to be in compliance with this 
suction.) 

(Approved by the Office of Management and 
Budget under Control No. 121&at723 

[CIMB Cmtml No. Sta-nt 
'1 

added at 53 F.R. 15035, 
April 27, 1988; effective 
April 27, 1-988; rev ise l  at 
54 FOR. 6888, February 15, 
1989 l 1 
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Appendix A to 5 I 9 l O . ~ ~ ~ I t b  
~ a z a r d  w t i o n s  IMandatory) 

Allhough safety hazards related to tr@ 

physical characteristics of s chemical -;be 
objectively defined in terns of testing 
requirements (e.g. flammability). heaIth 
hazard definitions are less precise and mote 
subjectiue. Health hazards may cause 
measurable changes in the body-uuch as 
decreased pulmonary function These 
chan~es are generally indicated by the 
occurrence of signs and symptoms in the 
e:lcposed employees--such as  shortness of 
breath. a non-measurabla subjective feeling 
E,mployees exposed to such hazar s must be 
apprised of both the change in bo f y Function 
and the signs and symptoms that may occur 
to signal that change. 

The detcrmina tion of occupational health 
hazards i s  complicated by the fact that many 
of the effects or signs and symptoms occur 
commonly in non-occupationally exposed 
popuiations, so that effects of exposure ere 
difficult to separate from normally occurring 
Illnesses. Occasionally, a substance causes 
an effect that is rarely seen in the population 
at large. such as angiosarcomas caused b 
vinyl chloride exposure. thus making it r 
to ascertain that the occupational expos b 
W R S  the primary causative factor. More often 
however, the effects are common, such as 
lr~ng cancer. The rituation is further 
complicated by the fact that moat chemicals 
have not been adequately tented to determtnc 
their health hazard potential, and data do not 
exist to substantiate these effete. 

There have been many attempts lo 
categorize effects and to define them in 
various ways. Generally. the terms "acute" 
and "chronic" are used to delineate between 
effects on the basis of severity or duration. 
",Acute" effects usually occur rapidly as a 
n!sult of short-term exposures, and are of 
short duration. "Chronic" effects ~enerally 
occur as a result of long-term exposwe, and 
are of long duration. 

The acute effects referred to most 
frequently are those defined by the American 
National Standards Institute [ANSI) standard 
for Precauti~nary Labeling of Hazardous 
Industrial Chemicals (2129.1-1982)- 
irritation, corrobivity, sensitization and lethal 
dose. Although these are important health 
effects, they do not adequately cover thr 



considerable range of acute effecb which 
j may occur as  a result of occupational 

exposure. such as, for example, narcosis. 
Similarly; the-ternrchronic effect. is often. 

used to cover only carcinqenicity. 
teratogenicity, and mutagenicity. These 
effects are obviously a concern in the 
workplace, but again. do not adequately 
cover the area of chronic effects, excluding. 
for example, blood dyscras~as (such as 
enemia). chronic bronchitis and liver atrophy. 

The goal of defining precisely. in 
measurable terms. every possible health 
effect that may occur in the workplace as a 
result of chemicaI exposures cannot 
realistically be accomplished. Thir, does not 
negate the need for employees to be informed 
of such effects and protected from them. 
Appendix 0, which is also mandatory. 
outlines the principles and procedures of 
hazardoue assessment. 

For purposes of this section. any chemicals 
which meet any of the following definitions. 
as  determined by the criteria set forth in 
Appendix B are health hazards: 

1. Carcinogen: A chemical is considered to 
be a carcinogen if: 

(a) It has been evaluated by \he 
international Agency for Research on Cancer 
(IARC), and found to be a carcinogen or 
potential wrcinogen; or 

(b) It is lieted ae a carcinogen or potential 
carcinogen in the AnnualJ?eport on 
Carcinogens published by the National 
Toxicology Program (NTP) (latest edition); or, 

(c) It is regulated by OSHA as a 
carcinogen. 

2. Comsivtc A chemical that causes visible 
destruction of. or irreversible alterations in, 
living tissue by chemical action at the site of 
contact For example, r chemical t 
considered to be corraeive if, when tented on 
the intact skin of albino rabbits by the 
method described by the US.  Department of 
Transportation in Appendix A to 49 CFR Part 
173, it destroys or changes irreversibly the 
structure af the tissue at the site of contact 
following an exposure period of four hours. 
Thie term shell not refer to action on 
inanimate surfaces. 

3. Hiphly t o x i c  A chemical falling within 
any of the following categories: 

(a) A chemical the: hrs a median lethal 
doue (L13ro j of 50 mil l ipam or less per 
kilogram of body weight when administered 

, 
orally to albino rats we* between uM 
and 300 grarnr each. 

[b) A chemical that har a median lethal 
4 dms (&) of 200 milligram or leas per 

-- i 

kilogram of body .weight when administered.:' 
by continuo~s contact for 24 h o w  (or less if" 
death oc&wfthin hours) wfth the bare 
skin of alMm rabbits weighing between two.- 
and three kilograrn~ each. 

(c) A chemical that has a median lethal 
concentration {U) in air of 200 parb per- 
million by volume or less of gas or vapor, or 2 
milligrams per Liter or lees of mist, fume, or 
duet when administered by continuous 
inhalation for one hour (or less if death 
occurs within one hour) to albino rats 
weighing between #W) and 300 grams each 

4. Irritant: A chemical, which tr not 
corrosive. but which causes a reversible 
inflammatory effect on living tissue by 
chemical action at the site of contact A 
chemical is a akin irritant if. when tested on 
the intact skin of albino rabbits by the 
methods of 16 CFR 1500.41 for four hours 
exposure or by other appropriate techniques, 
it results In an empirical more of five or 
more. A chemical is an eye irritant if so 
determined under the procedure listed in 10 
CFR 1500.42 or other appmpria te techniques. 

5. Sensitizer: A chemical that causer a 
subs t an tie1 proportion of exposed peopie or 
animals to develop an allergic reaction in 
normal tissue after repeated exposure to the 
chemical. 

6. Toxic. A chemical falling within trny of 
the following ca tegoriee: 

(a) A chemical that has a median lethal 
dose [WO) of more than 50 milligrams per 
kilogram but not more than 500 milligrams 
per kilogram of body weight when 
administered orally to albino rats we~ghing 
between 200 and 300 grams each. 

(b) A chemical that has a median lethal 
dose (b) of more than 200 milligrams per 
kllogram but not more than 1,000 milligrams 
per kilogram of body weight when . . 
administered by continuous conlact for 24 
hours {or less if death occum within 24 h o w )  
with the bare skin of albino rabhits weighing 
between two and three kilograms each. 

(c) A chemical that has a median lethal 
concentration fl&) in air of more than 201t 
parts per nrillion but not more than 2.00Q.: . 
parts per million by volume of gas or vapor, 
or more than two milligrams per liter but m t  
more then 20 millinrams oer liter of mist. 
fume, or dust, when administered by 
continuous InhaIatIon for one hour (or leu-if 
de-th occurs within one hour) to elbino rats 
weighing between #lO and 300 grams each. 

7. Target organ effects. The following is a 
target organ categorization of effects. which- 
may occur. including examples of signs and 
symptoms and chernirais wnich have been 
found to cause such effects. These exampler 



art presented to 1Hartntethe mqp and . ...- 
diversity of effecta and bmfsfound in the 
workplace, and the bmrd scope employerr 
murt consider in Wa area. but ut not 
intended to be all-lndurtve. 
a. Hepatotoxins: Chernicata which produce 

liver damage 
Signs & Symptoms: jaundice: liver 

enlargement 
Chemicals: Carbon tetrachloride; 

nitrosaminer 
b. Nephrotoxins: Chemicals whIch produce 

kidney damage 
S i p  & Symptomr: Edema: proteinuria 
Chemicals: Halogenated hydrocarbons; 

uranium 
c Neurotoxins: Chemicals which produce 

their primary toxic effects on the nervous 
system 

Smr 8 Symptom: Narcoak behavioral 
&anget; decrease in motor functionr 

- ~ ~ c a h o n l r u l f M t  
d. Agenta which act on the blood or 

ht~Wopdetic syrtem: b a r n  

I hemoglobin function; deprive the body 
tissues of bxygen 

tlgne &  symptom^: Cyanosis: 1-8 of 
connciousnes8 

! 
Chernicb;~: Carbsn monoxide: cyanides 

e. Agents wllich damage the lung: Chemicals 
which irritate or damage the pulmonsry 
tissue 

Signs & Symptoms: Cough: tightneaa in 

1 chea t: rhortnesa of breath 

I Chemicals: Silica; asbestos 
f. Reproductive toxins: Chemicals whlch 

affect the reprodactive capabilities 
including chromosomal damage 
(mutations) and effects on fetuses 
[tera togenesir) 

I Signs & Symptoms: Birth defects; sterility 
Chemicals: Lead; DBCP I g. Cutaneous hazards: Chemicals whicn 

affect the dermal layer of the body 
Signs & Symptoms: Defatting of the skin: 

rashes: irritation 
Chemicals: Ketones; chlorinate6 

compounds 
h. Eye hazards: Chemicals which affect the 

1 eye or visual capacity 
Signs & Symptoms: Conjunct~vitle; corned 

damage 
Chemicals: Organic solvents; acids 

i [7[7686.14] 

Appendix B to 5 19lO.l%Hazard 
Det-tion (Mohdetory) 

The quality of a hazard wnununication 
program ia largely dependent upon the 
adequacy and accuracy of the hazard 
determination. The baurd- datemination 

nquirement d thia standard ir performance 
oriented chemical manufactwen. importers 
end employers evaluating chemicalr pre not 
nquired to foilow any specific methods 
determining Aazerds. but they must be,  
demonstrate that they have adequately @ 
ascertained the hazards of the chemicals 
pmduced or imported in accordance with the 
criteria set forth in this Appendix. 

Ha-ard evaluation is a process which relie 
heavily on the professional judgment of the 
eljaluatur, particularly in the area of chmnic 
hmrds .  l h e  performancesrientation of the 
hazard determination does not di,~inish the 
dl~ty of the chemical manufacturer, importer 
01. employer to conduct a thorough 
e\faiuatron. examining all relevant data and 
producing a scientifically defensible 
elraluation. For purposes of this standard the 
following criteria shall be used in making 
hazard determinations that meet the 
requirements of this standard. 

1. Caminogenrcily. As described in 
paragraph (d)(4) and Appendix A of this 
section. a determination by the National 
Taxicotogy -ram, the International 
Agency for Research on Cancer, or OSHA 
that a chemical is a carcinogen or potential 
carcinogen will be considered conclusive 
ev~~dence for purposes of this section. 

:!. Humon data: Where availa ble, 
epiiclerniological studies and case reports 

the! evaluation. 
adverse health effects shall be considereo --. 

:I. Animal datm Iluman evidence of health 
effects in exposed populations is generally 
not available for the majority of chemicals 
prcrduced or used in the workplace. 
Therefore. the available results of 
toxicological testing in animal populations 
shtill be used to predict the health effecta that 
may be experienced by exposed workers. In 
particular, the definitions of certain acute 
hazards refer to specifi animal testing 
results (see Appendix A). 

4. Adequacy and reporting of data. The 
results of any studies which are designed and 
cor~ducted according to established scientific 
principles and which report atatistically 
significant conclusions regarding the health 
effi~cts of a chemical, sllail be a sufficient 
basis for a hazard determination and 
reported on any meterial safety date sheet. 
The chemical manufacturer, impotter, or 
employer may also report the resulte of other 
scientifically valid studies which tend to 
refute the findings of hazard. 

Appendix C to 5 191O.~-Xnfwmutio11 
Sources (Advisory) 
The followiq i s  e lisf of available data 

SUU1&1200 &q.- C qp6.86.U. 



sources whicb the chemical mantdacturet,. 
irnponea dirtrlbatot, or employet may wish 
to consult te evaluate dm hedrdr of 
hemicala tfiey,produue or irnpurl: 

-Any information in their own company 
files. lruch ns toxicity testing resultr or illnear 
experience of cumpiany employees. 

-Any informatron obtained from the 
supplier of the chemical ruch as  matenal 
safety data sheets or productsafety bulletin, 

-Any pertinent information obtained from 
the following source list (latest editions 
should be usttdl: 
Condensed Chemical Dictionary 

Van Nostrand Reinhold Co., 135 West mth 
Street. New York, NY 10020. 

The Merck index: An Eneycfopedia of 
Chemrcals and Dmgs 

Merck and Company, Inc.. 126 E. Lincoln 
Ave.. Rahway. N j  07lMS. 

]ARC Monogmphs on the Evaluation of the 
Carcinogenic Risk of Chemiculs lo Man 

Geneva: Wodd Hea!th Organha tion. 
International Agency for Research on 
Cancer, 1972-Present. (Mullivolume 
work). Summaries are available in 

supplement volumer. 49 Sheridan Street 
Albany, NY 12210. 

Industrial Hygiene and Toxicology, by FA. 
Patty 

john Wiley & Sons. hc, New York. NY 
(Multivolume work). 

Clinical Toxicology of Commercial Pmducta 
Cleaeoe Cosreli and Hodge 

Cosarett and DouIll'r ToxiwIogy: The Basic 
Science of Poisons 

Doull, Klaaraen, and Amdw, Macmilian 
Pubiishing Co, Inc, New Yo& NY. 

Industrial T b x i w l ~ y ,  by  Alice Hamilton and 
Hamiet L Huniy . 

Publishing Sderl~es Group. Inc, Acton. 
MA 

Toxicology of the Eye, by W. Momn Gmnt 
Chartes C Thomaa 301-327 Enst Lawrence 

Avenue. Springfield, IL 
Recopnition of Health Hazads m industry 

William A. Bugesr, John Wiley and Sona 
805 Third Avenue;-New York, NY m58. 

Chemid H d  ofthe W d p l a w  
Nick H. Roctot md Jamea P. H* 1.P. 

Lipincott Company, 6 W L n ~ t e t  
Terrace, New York, NY 10022 

Handbmk of Chemirlr~ and Phytica 
Chemical Rubber Company, 18901 

Cranwood Parkway, Clevelaod OH 
44128. 

~ m s h o l d  Limit Values for Chem'caI 
Substances and Physical Agenb in tha 
Work Envimmen t and Biological 
Expooum indices with Intended C h a m  

American Conference of Cdvernmental 
Industrial Hy@enistr (ACGM). 8500 
Glenway Avenue. Bldg. D-S, Cincinnati, 

bformation on the phyaical hazard8 of 
chemicals may be found in publications 
of the National Fire Protection 
Associa tion, Boaton, MA. 

Note-The following documents may ba 
purchased from the Superintendent of 
Documents, U.S. Government Printing OfFice. 
Washington. DC 20402. 

Occupatian~l Health Guidelines 
NIOSH/OSHA (NIOSH Pub, No. 61-123) 

NIOSH Pocket Guide to Chemical Huzanis 
NIOSH Pub. No. 8S114 

Registry of Toxic Efects of Chemical 
Substances 

NIOSH h b .  No. 80402 
Miscellaneous Documen& published by the 

Netionel Instilute for Occupetional 
Safety and Health: 

Criteria documentr. 
Special Hazard Reviews. 
Occupational Hazard Aaressments. 
Current Intelligence Bulietinr. 

OSHA '0 Ceneml Industry Stcrndords-(2a CFR 
&kY f@ZOj 

NTP Annual Repon on. Camhogens and 

Summary of Lhe Annual Repod 
C4mnogm1. 

National Tedrnrcal Information Service 
(hTIS). 5#15 Port Royal Road, 
Springfield, VA 22181; [703) 187-4650. 
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campilation of infonnation which @ pred in. 
one's budder& 'and which gim him an. 
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opportunitg to obtain an adventagiouer . 
cun~pe!itora who do not know or use it. It 
may be a formula tor a chemical compo 
proms of manufacturing. treating ,or e 
preserving materials. a pattern for u machine 
or other device. or a list of curtomen. I t  
diffem from other secret information in a 
business (see 4 759 ot the Restatement of 
Torts which is not included in this Appendix) 
in that i t  is not simply informatiomas to 
s~ngle or ephemeral events in the conduct of 
the business. as. for example. the amount or 
other tenns of a secret bid for a contract or 
the salary of certain employees. or the 
security investments made or contemplated, 
or the date fixed for the announcement of a 
new policy or for bringing out a new model or 
the like. A trade secret is a process or device 
Tot continuous use in the operations of the 
business. Generally it relates to the 
production of goods, as. for example. a 
machine or formula for the prodtiction of an- 
article. It may. however. relate ta the sale of 
goods or to other operations in the busieeso, 
such as  a code for determining discounts, 
rebates or other concessions in a price list or 
catalogue. or a list of specialized customen, 
or a method of boakkee~ing or other ofice 
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management. 
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iiecrecy. The subject matter of a trade 
secret must be secret. Matten of priblic 
knowledge or of general knowledge rn an 
industry cannot be appropriated by one as 
his secret. Matiem which are completely 
disclosed by the goods which one markets 
cannot be his secret. Substantial1y;a trade 
eecret is known only in the particular . 
business in which it is used. lf is not rtquislte 
that only the proprietor of !he busincsr know 
it. He may. without losing his protecncn. 
communicate it to employees tnvolvzd in its 
use. He may likewise communicate it to. 
others pledged to secrecy. Others may elso 
know of it independently, as, for example. 
when they have discovered the proccss or 
formula by 'independent inventionand are 
keeping i t  secret. Neverthelesa. a substantial 
element of secrccy must exist. so that, except 
by the use of improper means. thercwould be 
difficulty in acquiring the informatiori An 
exact definition of a trade secre-t,is not 
possible. Same factors to be wnnidmd in 
determining whether given fnfonnrlion I8 *. - 
one's trade secret an: (1)  T h e ~ r x t ~ ~ ~ h t ~ , ~ h k f i  
the infonnation is known outride of hi8 . .. 
business: (2) Ihc exlent to whi* *I la. 
by emptoyees and others invoivid .@ Li!,- 
busiiteur; (3) the extent of mcrmrcl dkUYby- 
him to guard the;scrrocy $!he M-Upn;. , 
(4) the vdfui Sf the infomadari.m &.itd -his 
com iitom: [fr.the a m & n t d ~ s ( r " ~ c  

KiGv<i i.1 ~ C L >  . :<) 4 i a : i  t i !  ~ i ~ 9 m m l ~ ~ q :  



money exhnded by htm In developing the - 
information: (6) the ta re  or difficulty with 
which the information r*ruld be properly 

>acquired or duplicated by othen. 
Novttlly andprior art. A trade recret may 

be a device or procesr which ir palentable; 
but it need not be that. It may be a device or 
process which ir clearly .anticipated In the 
prior art'or one4which is.merrly a mechanical 
improvement that a good mechanic can make. 
Novelty and invention are not requisite for a 
trade secret er they are for potentabihy. 
These requirements are esrential lo 
patentability because a patent protects 
against unlicensed use of the patented device 
or pmcess even by one who discovers It 
properly through independent research. The 
patent monopoty is 0 reward lo the inventor. 
But such is not the case with a bade rcctet. 
Its ptolection ir not baaed on a policy of 
rewarding or otherwise encouraging the 
development of.secret procerser or devicer. 
The protection is merely against breach of 
faith and nprehensible meanr af learning 
another's secret. For thin limited protection I t  
is no1 appropria!e to require airo the kind of 
novelty and invention which ir a requisite of 
patentability. The nature of the secret is, 
however. an important factor in determining 
the kind of relief that is appropriate against 
one who ir oubjecf to liability under (he rule 
stated in thir section, Thus. if the secret 
consists of a device or process which is a 
novel invention. one who acquires the secret 
wrongfully in ordinarily enjoined from further 
use of it and t required to account for the 
profits derived from hie past use. If, on the 
other hand, the secret consistr of mechanicai 
improvements the t r good mechanic can 
make without resort to the recret the 
wmngdwr'r Hsbfllty may ba Ilmlicd to 
damages, and an injunction sffainst future uoe 
of the irnptovementr made with the aid of the 
secmt may be Lnaopropriate. 
[Revised § 1910.1200 added 
at 52 FOR. 31852, August 
24, 1987; effective Sep-  
tember 23, 1987. I 

g IWU.IUS@ Ocwpa3onal expo- to 
hazardous c h m l c a 4  k bbcwatorks. 

(3) Scope and opplicwrion. (1) This 
section sholl apply to a11 employers 
engaged in the laboratory use oi 
hamdous rhemicals as defi~jed below. . t .  

(21, ~ h & c  Lhia sectiun.'ap~Bes,. it snnU ' 
nuperkkde, for labo+"dii'i;ee .':Y " * , 

requirements uf dl othet OSMheaizfi 

s tandsrds in 29 Cb" part ImO, eu bpart 
2, except as follarvs: 

[i) For any OSHA health standard. 
only the requirement to limit employee 
exposure to the specific permissible 
exposure limit shall apply for 
laboratories, unless that particular I 

standard states otherwise or i~nlesa the 
conditions of pengaph (a)(2)(iii) of this 
aection apply. 

[ i i )  Prohibition of eye and skin contact 
where specified by any OSHA heaith 
standard shell be observed. 

(i i i)  Where the action levef [gr in the 
.ibsencc of an action level, the 
permissible exposure limil) is rtzlr!ine!y 
exceeded for an OSHA regulated 
substance with exposure monitoricg and 
medical surveillance requirements, 
paraqraphs (d) end (g)(l](iij of this 
seciion shall apply. 

( 3 )  This aection sholl not apply to: 
(i) Uses of hazardous chemicals which 

do not n~ect the definition of laboratory 
use, and in such cases, the employer 
sholl comply with the rqlevant standiwf 
in 29 CFR part 1910. subpart Z. even il 
such use occurs in a laboratory. 

( i i )  Lahorntory uses of hazardous 
chemicals which provide no potential 
f ( ~ r  crnpioyee exposure. Examples of 
such conditions might Include: 

(A) Proccciurcs using chemically- 
irnpregna!ed test media such as Dip- 
and-Read tests where a reagent strip is 
dipped into the specimen to 'oe tested 
nnd the results ore interpreted by 
comparing the color reaction to a color 
chart suppiied by t5c manufacturer oi 
!he tesl strip: and 
(D) CornmerciaIly prepared kits such 

iis those used in perfornlins pregnancy 
tests in which all 01 the reaqents needed 
lo cunduct the test are contained in the 
Lit. 

[ 117687 .1] 
(b) Ve/in~tions-- 
"Ar:tir~n kvef'  means a c:oncentration 

designated in CFR pad la0 f0r.a 
specific substance, calculated as an 
eight (a)-hour time-weighted average, 
which initiates certain required 
uctivitics such as exposure monitoring 
and medical surveillance. - .  

".lssis~ont Socretor)r" means the e .  

Assistant Secretary of Labor for ., + 

Occupa tkn$ tiprid-Heal th, US, : - .; 
Department of Labor, or designee. 

a .  5; - 9 . e  - ...Ti .u'-*ll 

Q 1%. tomrnEice'~~ii;ing'horuc;~nc. 
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TENNESSEE 
(OSHA STATE-PLAN STATE) 

WORKER RIGHTITO-KNOW 

LEGISLATION: Tennessee Hazardous Chemical Right-to-Know Law; Tennessee Code Annotated Sections 
50-3-2001 through 50-3-2019 

ENACTED: May 28, 1985 

REGULATION: Chapter 0800-1-9. Hazardous Chemical Right-to-Know 

REGULATION: Hazard Communication Standard. Chapter 0800-1-I-. 1200 
ADMINISTRATING AGENCY: Tennessee Department of Labor, Division of Occupational Safety and Health 
CONTACT: Chief of Standards and Procedures or the Assistant Director of the Division of Occupational Safety 

and Health 
PHONE: 615-741-7151 or 741-3161 

COMMUNITY RIGHT-TO-KNOW 

The notificat~on of emergency response authority is implemented by the Department of Labor. 

ADMINirnRATING AGENCY (SARA Title 111): Tcnncsstc Emergency Management Agency 

ADDRESS: 3041 Sidco Drive, PO. Box 41502. Nashville, TN 37204-1502 

0 CONTACT: Office of Emergency Management Council 

PHONE: 615-252-3300; or TOLL-FREE (out of state) 1-800-258-3300, or 
(Tmnesxc) 1-800-262-3300 or 1-800-322-TEM A 

VARIATIONS FROM HC STANDARD 

Tennessee is a state-plan state and has a federally approved job safety and health plan. It has a federally apptwcd 
state Right-to-Know law that IS enforced by state authorities in the private and public sectors. 

(1) SCOPE AND APPLICATION OF LAW 

The Department of Labor has adopted and enforces the HC Standard in all secton. In addition, the 
state passed a law and the Department adopted rules to implement that law, which contain certain 
provisions that go beyond the federal requirements. Tcnnessce presently enforces hazard 
communication in all sectors. 

Any employer or class of employers who wish to be exempted from compliance with this Act or my 
part of this Act such as an exemption from the annual refresher training rule. must file a written 
application with the Commissioner of Labor. 

(2) EXEMPTIONS 

Agricultural workplacts art exempt from the state law if the C o ~ o n e r  of the Deparrmtnt of 
Agnculturc certifies that the chemicals arc cowrted by othcr fedend or state laws and T C ~ O I W .  



TENNESSEE 
(OSHA STATE-PLAN STATE) 

The state law exempts workplaces where hazardous chemicals are received in scabd packages that 
arc later sold or transferred in that package if the seal remains intact while the cfiernicals arc in the 
workplace. AND if the chemical docs not rtmnin in the workplace more than 14 days. 

I (3) TOXIC SUBSTANCES LIST I 
Tennessee's law covers the same chemicals as does the HC Standard. However, there arc some 
additional state requirements regarding a workplace chemical Iist (WCL). The state law, however. 
also requires the Chemical Abstracts Sewicc (CAS) number be provided for each hazardous 
chemical if the number is included on the MSDS. Employers must file significant changes to their 
WCLs with the Commissioner of Labor within 30 days following such changes. 

The WCL must be marntained for no less than thirty years. If the employer generating such lists 
ceases to do business within the state. the complete records regarding the WCL must be sent to thc 
Commissioner within 90 days. The WCL must be updated as necessary but not less than annually. 

I The WCL must contain the following information: 1 
I 1) the employer's name and mailing address; 1 
I 2) the workplace location. if different from mailing address: 

3) the employer's primary SIC Code; 

4) the employer's federal employer identification number; 

5) a br~ef  description of the workplace operation; 
I I 

6 )  the chemical name or common name used on the MSDS and/or the container label; 1 
7) the Chemical Abstracts Senice number for each hazardous chemical Iisted. if such number 

is known or included on the MSDS; and 

8) the work area or workplace in which the hazardous chemical is normally used, stored, or 
generated. 

(4) POSTING REQUIREMENTS 

All non-manufacturing employers are required to post a notice informing ernptoyees of their rights 
under the state Right-&*Know law. Posting of employe rights under the Hazard Communication 
Standard is not required, but is recommended by the state. The Department of Labor has a general 
workplace poster, and a hazard communicoion poster, both of which arc available upon request. 

If employers have non-containeriztd hazardous chtmica1s that arc generated or produced as a d t  
of a process or operation taking place in a work area, they must post a sign or placard that identifires 
and indicates appropriate hazard warnings for the hazardous chemicals (e.g. welding fumes, wbw 
monoxide from industrial truck exhaust). 

Employers and distributors that normally store a hazardous subaancc in wcess of 55 gallons or 500 
pounds, and have workplaces that occupy an entin building or structure arc required to plncc O m  
National Fire Protection Association (NFPA) 7WM placard on the outside of any building that 
contains any of the following (please refer to NFPA material included in labcling section): 



TENNESSEE 
(OSHA STATE-PLAN STATE) 

1) class A explosive; 

2) class I3 explosive: 

3) poison gas (poison A); 

4) water-reactive flammable solid (flammabk solid w), or radioactive material as listed in Table I 
of Federal Department of Transportation (DOT) regulations, 49 CFR, Part 172), and further 
defined in federal DOT regulations 49 CFR, Part 173; or 

5 )  any other hazardous chemical normally stored in amounts greater than 55 gallons or 500 
pounds. 

The Commissioner will issue rules to establish specifications regarding the size, color. lettering and 
posting requirements pursuant to the NFPA 704M series. These reguiations must provide that the 
number used must be determined by the hazardous chemical presenting the greatest danger. 

The Commissioner may exempt tmployets from these NFPA posting requirements if the employer 
can satisfactorily demonstrate that: 

1) the employer maintains a trained fire or emergency preparedness team considered capable of 
handling emergency situations wtthout external assistance: or 

2) the employer maintains twenty-four (24) hour security personnel who maintain accurate 
records as to locat~on of chemicals, and who can readily direct emergency personnel to 
affected facilities. 

(5) LABELS AND OTHER FORMS OF WARNING 

Tennessee requires employers to labet containers that hazardous substances are transferred into with 
the same requ~rcd information as the source container. The original source container should include 
the identlty and appropriate hazard warnings. (This requirement docs not apply to immediate-use 
containers. which are exempt from labcling. While this language does not appear in the HC 
Standard. it meets the enforcement guidelines for the HC Standard.) 

If an cmp~oyer is transferring a substance that is regulated by either the Federal Insccticidc. 
Fungicide. and Rodenticidc Act (FIFRA) or the Tennessee Application of Pesticides Act of 1978, the 
employer must reproduce both the chemical name and the common name from the original container 
onto the container into which the hazardous chemical was transferred. 

Employees cannot be required to work with a hazardous chemical from an unlabeled container or in 
an un-signed or un-placarded work area. However, it is acaptabte to have a stationary process 
container or work area that is labeled. using the batch ticket or process sheet form of hazard 
warning. 

(6) MATERIAL SAFETY DATA SHEETS (MSDSs) 

The state law requires MSDSs to include the same information that is required by the HC Standard. 
There an, however, variations regarding time limitations and maintenance of MSDSs. 

If an MSDS is not received with a shipment, employers must submit a written request for mising 
MSDSs within five days after receipt of the shipment. Records of such requests shall be maintained 
for a period of three years following the year in which thc request was made. 



TENNESSEE 
(OSHA STATE-PLAN STATE) 

If an employee submits a written request for an MSDS. the employer has three days to provide a 
copy of the MSDS to the requestor. If the employer docs not have the MSDS readily available, he 
must demonstrate to the requestor (within three days) that an effort has been made to obtain the 
MSDS from the supplier. 

If the MSDS is unavailable after fourteen calendar days from the receipt of the original request. the 
employee cannot be requlrcd to work with the hazardous chemical. unless the employer can 
demonstrate to the employec or his representative that the MSDS will be available by a specific date. 
or that the information cannot be obtained through any fault of the employer. If on the date 
specified by the employer, the MSDS is still unavailable, the employee cannot be required to work 
with the hazardous chemical for which the MSDS was requested. 

A manufacturer may meet the requirement of supplying an MSDS by sending a written statement 
that the subaanct in questlon is not or docs nor contain a hazardous chemical. Copies of an MSDS 
must be provided to the Commissioner, upon request. 

Any contractor or subcontractor who introduces hazardous substances into another employer's 
workplace mua provide MSDSs for the chemicals prior to introducing such hazardous chtmienis. 

1 (7) EMPLOYEE RIGHTS, INFORMATION, AND TRAINING 

Employers must provide their employees with annual refresher training after the initial training is 
conducted. The Commissioner has the authority to gmnt exemptions from annual refresher 
training. 

Training records must be maintained for the period an employee is employed. plus five years. 
Training records must be made available to the Commissioner and must contain at least the foliowing 
information: 

1) identificat~on of employee by name, social security number, or other method; 

2) the dates of training; and 
I 

I 3) a brief description of the training given. 

Non-manufacturers arc required to provide new or newly assigned employees with training before 
working in a work area containing hazardous chemicals. 

The Commissioner must develop and maintain a general education and training assistance program 
to aid those employers who, because of size or other practical considerations, arc unable to dwiop 
such programs by themselves. Such a program must be made available upon request. (This alnady is 
provided for in the state's Occupational Safety and Health Code, and was re-stated in this Chapttr.1 

f revisions also must be made by employers to appmpriatly inform and train those employees who 
may be functionally illiterate. 

The law specifically states that the e f f e c t i v e n e n ~ ~ p l o y e r ' s  training "will be measured by 
adequacy of reasonable basic and simple verbal recall by the employee of information required" to 
bc provided by the state law. "During the course of inspections or investigations. according to the 
state law (rule 0800-1-9-.14). Compliance Officers must evaluate tmining through employee 
interviews". 



TENNESSEE 
(OSHA STATE-PLAN STATE) 

(8) NOTIFICATION OF EMERGENCY RESPONSE AUTHORITY ' 

Employers and distributors that normally store a hazardous substance in amounts greater than 55 
gallons or 500 pounds must provide information to the fire chief having jurisdiction in the area 
where the workplace is located. The fire chief must be provided, in writing, the namc(s) arrd 
telephone number(s) of knowledgeable reprcstntatiw(s) of the employer who can be c o n d  for 
further information or in an emergency. Each employer and distributor must provide a copy of the 
workplace chemical list to the fire chief as well as updates on the list as significant changes occur. 

The fire chief or his representatwe. upon request, must be permitted on-site inspections of the 
hazardous chemicals char appear on the workplace chemical list for the sole purpose of p p l a n n i n g  
firc department activities. Employers and distributors, upon written request. must provide the firc 
chief a copy of the MSDS for any chemical on their workplace chemical list. 

It i s  recommended that you contact the fire department for your jurisdiction to determine my more 
specific requirements for these provisions. 

(9 )  WRITTEN HAZARD COMMUNICATION PROGRAM 

Tennessee requires employers to include a copy of the Workplace Chemical List. (See section 3 of 
this state variation sheet.) 

(10) ADDITIONAL DEFINITIONS & SIGNIFICANT VARIATIONS 

Workplace Chemical Lkr-the list of hazardous chemicals developed by the employer as part of the 
requirements of the law. The information required to be included on the workplace chemical list is 
described earlier In section (3). 
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DIRECTIONS TO THE NEAREST MEDICAL FACILITIES 

HOSPITAL 

SHIPYARD C L N C  

McMlLLAN STREET 

CHARLESTON NAVAL SHIPYARD 

CHARLUTON, SOUTH CAROLINA 

EMERGENCY NUMBER: (803) 743-5444 

If on the base, the Shipyard Clinic will be the last building on the right when approaching 

Gate 3.) 

DIRECTIONS TO TKE NEAREST HOSPITAL 

CAPABLE OF TREATING CHEMICAL EXPOSURES 

HOSPITAL 

NAVAL HOSPITAL - CHARLESTON 

McMlLLAN STREET 

CHARLESTON, SOUTH CAROLINA 

EMERGENCY NUMBER: (803) 743-5444 



From Gate 3: 

1. Proceed on McMiUan Street for three (3) blocks. 

2. The Naval Hospital will be at the comer of McMlllan and Rivers Ave. 



1'^ , 
Rourulap - 
Road 

Walkway. elley - Interstate highway 

S+e.l;62,500 (at cel~ter) - 
L-.udm 4 
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PLAN ACCEPTANCE FORM 

PROJECT HEALTH AND SAFETY PLAN 

INSTRUCTIONS: This form is to be completed by each person working on the project 

work site and returned to, EnSafeIAUen & Hoshall, Memphis, Tennessee. 

Contract No: N62467-89-D-03 18 

Project: CHARLESTON NAVAL SHIPYARD (SWMUs 1-36) 

I represent that I have read and understand the contents of the above plan and agree to 

perform my work in accordance with it. 

Signed 



Print Name 

Company 

Date 



EMPLOYEE EXPOSURE HISTORY FORM 

CONTAMINANTS (SUSPECTEDIRFiPORTED) : 


	Interim Final RFI Work Plan, Appendices A - U, Naval Shipyard Charleston SC (14 Oct 1993)

	Lithologic Logs

	Geotechnical Data

	Action Level Source Data

	DRMO Storage Shed 
Analytical Data 
	Pesticide Mixing Area Analytical Data

	Public Works Yard Analytical Data

	PCB Transformer Storage Area Analytical Data
 
	Oil Sludge Pit Analytical Data

	Closed Landfill Analytical Data

	Caustic Pond Analytical Data

	Chemical Disposal Area Analytical Data

	Environmental Incident Reports

	Old Plating Shop Waste Treatment Area Analytical Data

	Pressure Treated Waste Oil Line

	Environmental Study of Building 44

	Subcontract Laboratory QA/QC Plan

	Resumes of Key Project Personnel

	Well Casing Material

	E/A & H Corporate Health and Safety Manual

	Directions to Emergency Medical Facilities

	Health and Safety Plan Forms



